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FOREWORD 


Thank you for your continuing use of Toshiba semiconductor prod- 
ucts. We are pleased to send you the semiconductor data book “High-Fre- 
quency Device (’94 Edition)”. 

ICs now come in a large variety of forms — LSIs, VLSIs, digital 
products and ASICs. Highly advanced systems are now configured on a 
single chip. However, where high-frequency, low-noise, and high-output 
amplification is required, ICs are still one step behind discrete semiconductors. 

This data book is edited for users whose electrical and mechanical 
designs require transistors and diodes. The data book presents the electrical 
characteristics of transistors and diodes, and examples of application circuits 
and board mounting. We recommend the use of other Toshiba semiconductor 
data books and manuals for system design. 
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[Tf] PRODUCT OUTLINE & EXPLANATION 
1. SELECTION GUIDE (PACKAGE TYPES & APPLICATION) 


1.1 TRANSISTORS FOR TV TUNER 


APPLICATION Sp 





TO-92 





| 





} GaAs MES 


= 





Bipolar 


Bipolar 





= 


OSC Bipolar 





* NEW 





ee 


Bipolar 
| Bipolar 








Super-Mini 
(SOT-23 MOD./ 
TO-236 MOD. ) 


& 
at 





Package Style 


Super-Mini Quad 
(SOT-143 MOD.) 


* 3SK283 











=| sea 1 


3SK127 
3SK146 
3SK153 
3SK199 
3SK207 
3SK232 


2SC3828 
2S5C4214 














2SC2347 


2SC3862 
——— 


28C3120 
28C3121 
2SC3547A 
28C3547B 


| 


Ultra 
Super-Mini 


% 





* 


3SK240 3SK274 


* 3SK284 


* 3SK249 
* 3SK256 





25C4244 


285C4245 








25C4245 
2SC4246 
25C4247 
2SC4248 
28C4527 














2$C2348 


3SK126 
3SK160 
35K153 
3SK195 
3SK225 
3SK226 





2$C3122 





285C4249 


* 3SK257 
* 3SK258 
* 3SK259 











2$C3136 





25C3123 


2S5C4250 








MOS 


3S5K151 


* 3SK260 











Bipolar 


+ 


2SC2349 





25C3124 
25C4255 








-———— 





28C4251 
25C4255 








1.2 DIODES FOR TV TUNER 











Package Style 


«ae Super-Mini Ultra 
Super-Mini (SOT- 23 MOD. / Su Ultra 
: a ele 
| coaxial lead ‘To- 236 MOD. j coaxial lead 1 Peat -Mini ey 0 









APPLICATION 







AFC 1SV204 | isv2ie =f #1256 
Mixer 1$S242 1 —se50r | | 188315 | her, 


Se 
18V153 18V214 
1SV153A 18V215 * 1SV254 
1SV161 1SV217 * 1SV255 
18V211 18V231 
VEE 1SV226 1SV242 18V232 
18V227 18V238 * 1$V259 
| *18V262 * 1SV274 
* 1SV269 * 1SV275 


: 18S268 188312 
Band Switch 1$$241 1$$269 1$$314 1 a 13 1SS364 * 1S$371 


isv2oa | 18216 * 1SV256 









































* NEW 
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13 TRANSISTORS FOR VHF~UHF EQUIPMENT 


Packege Style 
Super-Mini -_. | Super-Mini 
Power-Mini Ultra 
TO-92 (SOT-23 MOD. Quad. iss 
-r092 T0-236 MOD.) |_{SOT-89) | isot-143 tro Supt | SSM 
at : "7 ; & i be. : 2 . & ® 















APPLICATION 







ro 





& 










25A1161 2SA1245 













































































2SC2498 2SC3098 
2SC2499 2SC3099 
2SC3011 2SC3745 2SC4392 
VHF~UHF 2SC2644 |*2SC5064 *2SC5065 | *2SC5066 
Low Noise NPN-TR| 2502753 2SC3429 2SC3268 2SC4393 
Amp 2SC3605 | *2SC5084 2SC3607 | *2SC5087 | *2SC5085 | *2SC5086 | *2SC5088 
2SC4470 
2SC4316 |*2SC5089 2SC4318 | *2SC5092 | *2SC5090 | *2SC5091 | *2SC5093 
* 25C5094 *2SC5097 | *2SC5095 | *2SC5096 | *2SC5098 


























2SC3547A 28C4247 



















VHF~UHF 2SC3547B 2SC4248 
OSC * 2SC5106 *2SC5107 | *2SC5108 
* 2SC5109 *2SC5110 | *2SC5111 


* NEW 


1.4 GaAs MODFETS FOR SHF 










Package Style 


APPLICATION 





SHF Low Noise Amp. tree 


* NEW 
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15 DIODES FOR VHF~UHF EQUIPMENT 


Paxkage Style 


Super-Mini Super-Mini _Minj Ultra 
Quad (SOT-23 MOD. / Super ea Super-Mini SSC 
{SOR-143 MOD.) | TO-236 MOD.) coamiablac’ | coaxiallead | 


APPLICATION 











Mixer SBD 188271 
1SS295 

1S8V229 * 1SV257 

1SV186 1SV230 * 1SV258 

1SV212 1SV239 * 1SV260 

1SV224 1$V245 * 1SV261 

* 1SV270 * 1SV273 

* 1SV276 


* NEW 
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16 TRANSISTORS FOR FM AND AM TUNER 


Package Style 











Super-Mini 
Quad. 
(SOT-143 MOD.) 


Super-Mini 
(SOT-23 MOD./ 
TO-236 MOD. ) 


Ultra 


Mini Super-Mini 





APPLICATION 





Dual Gate 
MOS 





Single Gate 
MOS 





Cascode 
MOS 





% 


35SK126 
3SK160 
3SK195 
3SK225 
3SK226 





* 


= nee eee ee 


* 3SK257 
* 3SK258 





2SK1771 














2SK241 


2SK302 


2SK882 











Cascode 
jJ-FET 





Single Gate 
K-FET 





2SK161 


2SK211 


25K881 





| 





2SK192A 





Bipolar 


Zo 123 


2S5C2668 





Dual Gage 
MOS 





2SK210 


+ 








Bipolar <i 2SC1923 z 


2SC2668 


28C2714 


25C4215 


* 25C4915 








+ 


3SK126 
3SK151 


* 3SK260 











28C2714 





Single Gate 
J-FET 








Bipolar 


2$C1923 


2SK192A 


2SC2668 
2562995 





Bipolar 


2SC380TM 





Single Gate 





2SK709 


2SC2669 
2S5C2995 


2SK210 


25C4215 


* 25C4915 














2SC2714 
2SC2996 


| — 


28C4215 


* 25C4915 


| 





Z5C2Z715 
2SC2996 


ae 





2SK710 


2SK711 


25K1875 














2SC941TM 





Bipolar 








Bipolar 





saa cers 








2SC380TM 
2SC941TM 
25C1815 


2SC380TM 
28C1815 





2SC2670 


2SC2669 
2SC2670 
28C2458 


28C2716 








25C2715 
28C2716 
25C2712 





2SC2669 
2SC2458 


28C2715 
29C2712 
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al 





25C4116 





2SC4116 











1.7 DIODES FOR FM AND AM TUNER 











Package Style 


Super-Mini Ultra 
(SOT-23 MOD./ é a 
TO-236 MOD. ) npelenint 











APPLICATION 

















































isvios | _tsvaae.—SC«dSSSS~S 
iSVI07 isvia7___i| SS asv228—SsdPS 

1SV102 ee ee 

1SV149 ee a ee 

eee ee 

[sve 
SWIPIN) Twin ts 07280282 


1.8 HYBRID DEVICES 


Package Style 


APPLICATION 


AM RF (with AGC) ~~ HN3GO1J. | 
TV VHF HN3CO1F 


HN3CO2F 
HN3CO3F 








HN3CO6F 
Vee HN3CO7E 


Low Noise Amp. HN3CO8E 





HN1VO1H 
AM Tuning HN1VO2H 
HN2V02H 
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1.9 CELL PACKS 












Package Style 









APPLICATION 





Diff. Wide Band Amp. 
CATV CONV DBM 


|_TA4000F | 
Caen 
TA4001F 
VHF~UHF TA4002F 
Wide Band Amp. TA4003F 
TA4O04E 
ap eect eel 
iy 
fe ee 








$3275 






















VHF Wide RF Amp. TA4006F 
VHF RF Amp. TA4007F 


UHF RF Amp. #TG2000F 
VHF~UHF Amp. MIX TA4100F 
VHF~UHF DBM ee eee 


# GaAs 








TA4101F 
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2. CHARACTERISTICS CHART 
2.1 TRANSISTORS FOR TV TUNER 


MAX. RATINGS ELECTRICAL CHARACTERISTICS 
VceEo Ic Pc Nee 

APPLICATION | Type No. 

Vce | Ic 
(V) |(mA) | (mW) (V) |(mA) 



























































































































2SC382TM 50 |250/30MIN.|10 |4 
2$C383TM | 45 | 50 |300| 29% | 12.51 12.5/300MIN. _ 
100 2.0 
PIF AMP 20~ 0.8~ 
2SC388ATM | 25 | 50 |300| 4? | 12.5| 12.5/300MIN. =5 ||| 45 2% |T0-92 
40~ _ _ [0.8~ 
2SC2216 50 |300| “)45 | 12-5] 12.5|300MIN. 45 | 2.0 yore 
Ss —— 
UHF OSC | 2SC2347 50 |250|20mMIN.| 3 | 8 1.2 |TO-92 
VHF RF |2SC2348 | 30 | 20 |250 oa | 10 | 2 24/2.3112 | — |1.4|200!] 0.3 | — Jto-92 
VHF OSC |28C2349 | 15 | 50 |250/20MIN.| 3 | 8 ae (eee ee eee eens Neem ee coc 
PIF AMP |2SC2717 ! 25 | 50 |300| 4°~ |12.5| 2 Gp28~/ 15 5/425] — | as| — |°-8~ |t0-92 
| 240 | 2: ee ical 2.0 
UHF MIX/0Sc!| 25C3120 | 15 | 50 | 150 ne 10 | 5 17/g|10 | 2 | — |800! 0. | — |s-mINi 
as | 
UHF OSC/|2S8C3121 | 15 | 50 | 150 eons 3 | 8 soi ae Gas a ceo ee eg. Ie miNl 
VHF RF |2SC3122 | 30 24/2/12 | — | 1.41200] 0.3 | — |s-mini 
VHF MIX | 2SC3123 5s |23/3.8112 | 3 | — |200) 04 | — |s-min 








PIF AMP |2SC3125 





20 
25 
O 


VHF MIX |2SC3136 | 2 50 | 250 














UHF OSC | 2SC3547A| 12 | 30 | 150 




















| 130 
UHF OSC | 2SC3547B) 12 | 30 | 150 








UHF RF |2SC3828 ; 20 | 20 























2 
UHF MIX | 2SC3862 | 15 | 50 




















UHF RF |2SC4214 | 20 | 20 




















UHF RF |2SC4244 | 20 | 20 

















UHF MIX/OSC| 2SC4245 15 














UHF aie hac 15 





UHF OSC | 2SC4247 12 














UHF OSC | 2SC4248 | 12 





VHF RF |2SC4249 | 30 































































































VHF MIX |2SC4250 | 20 
VHF OSC | 2SC4251 | 15 | 50 8 |1100/10 | 8 en Nacdeaieltt meats Wh Gabe |) cea ates - ag) USM 
eee oe ee oF AOS. | i 
VHF OSC | 28C4252 al 30 | 100 2650 Pell 5 2000 | 10 5 — — — — — me 1.05 USM 
20~ — ie 
PIF AMP |2SC4253 | 25 | 50 | 100! 405 |10 | 10 600/10 |10 | Sees MY asl ee a omc eae edn ME USM 
| entire? 
VHE OSC |28C4255 | 12 | 30 | 150 gs 10 | 5 |2000/10 | 5 dey (Nand, | deca) |e! eal We act Ne heen 
60~ i i USM 
UHF OSC] 2SC4527 | 15 | 50 | 100] 355 | 3 8 | 1500/10 8 Sate See Wi Bees Pe as ae <P Ske I eee, eG 
.6.ReV 
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2.2 FETS FOR TV TUNER 


MAX. RATINGS ELECTRICAL CHARACTERISTICS 
Vos | Ib | Po eee lYfs| @1 kHz(TYP.) Ges(Gcs’)/NF(NFcs?)(TYP.) | OUT LINE 
(Vepo) 
(V)_ | (mA) |(mW) 
3SK126 | 15 30 | 150 
3SK151/15 30 | 150 Ra 3° 
3SK160/13.5| 30 | 150 18/2.1 
3SK195/13.5| 30 | 150 27/121 
VHF RF/MIX | 3SK225/13.5| 30 1150 : : 22/2.0 
3SK226/13.5! 30 | 150 |0~0.1 . : 27/1.1 
3SK257 | 13.5 30 | 100 | 0~0.1 : : | 2572.0: b8 


3SK258/13.5| 30 | 100 |0~0.1 : 27/1.1 
ae ee 











APPLICATION | Type No. 




































































3SK260 | 15 30 | 100 |} 3~14 24.5°/3.3° 
3SK127|15 150 |O~6 1673.2 
3SK146 | 13.5 150 |O~2 18/2.6 

3SK153 13.5 150 |O~2 18.5/2.6 | 
3SK199 | 13.5 150 | 0~0.1 | 19.5/1.9 


{ 


3SK207 | 13.5 150 | 0~0.1 : 19.5/1.9 


UHF RF/MIX 
s5K249)12.5| 90 fatter eeeat tester 
3SK256|13.5| 30 | 100|0~0.1] 6 |0/4.5/21.5| 6 | 10 | 4.5 | 19.5/1.9 

Sus peat tee eee 
*3SK274|(-9)| 25 | 100 |6~20) 3 |o/o j19 | 3 | 5|1 | 20.5/1.0| 3 | 
20 [1s0|sie) 2 oo [2 [2 | 2 fos |resns| 2 

































































Win! O 























* GaAs 
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2.3 TRANSISTORS FOR VHF~UHF EQUIPMENT 


MAX. RATINGS ELECTRICAL CHARACTERISTICS 
APPLICATION | Type No. Pc | Cob| Cre S21e2(TYP.) 
Ic f 
(mW)! (pF) | (pF) eta 


28A1245| -8 | -30|150|0.75/0.6 | 4 | -5 |-10 
2$¢2498| 20 | 50/300/1.15/0.75| 3.5] 10 
aseze 2 [recofie fet [+ [ol slo[ vo 0 
2SC2753 10 | 20|10.5) 
2$C3098| 20 


2SC3099; 20 
2SC3268 


2SC3429 

2SC3607| 12 *g00 |1.15|0.8 | 6. 

400 |0.85|0.5 

: 

| 
vag UME Tascaa70) 12 | 60/180/1.0 [0.7 


2SC5085| 12 | 80/ 1001/1. 20 
2 


0 
2sc5086| 12 | 80 10 0 
*2SC5087| 12 | 


-ascsoaa| 12 | 80/100. 
150 |0.7 |0.5 
-zscs090) 10 | #0) 100]0.7 fo | 
2SC5091| 10 | 40] 1000.7 
*2SC5093) 10 100 
2SC5094 0.4 
*28C5097| 10 | 15/150|0.5 [0.4 
28c5106| 10 | 30] 1500.7 |0.5 


2SC5107 














oO 
o1 


o1 oa; oa 
o}oO 
oO 

















oO 















































a; ;a;wla;,;a!] a 
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or} O1 


N 
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(o) 
nN 
on 


NENT NIN] oO] O 
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1 1.1 
1 1.1 












































oe) 




















BReee 





Ne} NM 
oe 
NIinN| Ni yl Nl win 
—_ | — | = | == 
Olalnin . 
sats 


























OER 


: 


jo) 





o 
=— | NO No NO 
—- 
—_- —_ 
co | 0 | © 


io) 
| | 




















ory O1; OF] C1] OE 
oOo; oa; oa!;}oa; Nini nN NIN 





VHF~UHF 
osc 
































* TENTATIVE 


* Assembled on Al2O3 substrate (250mm2x0O.8mmt) 





2.4 GaAs MODFETS FOR SHF BAND 


MAX. RAITINGS ELECTRICAL CHARACTERISTICS 
APPLICATION | Type No. | ¥¢°° NF/Ga(TYP.) OUT LINE 
Vops Vos 
(V) (V) (dB/dB) | (V) 
























0.65/11 





ERECTRICAL CHARACTERISTICS 


APPLICATION 














2801923 
2SC2668 
FM RF, MIX/OSC_ |2SC2714 
2SC4215 
2SC4915 


2SC2995 200 
2SC2996 150 S-MINI 
2SC380TM 3 TO-92 




















































































































2SC941TM 400 : TO-92 
AM RF, CONV 2SC2670 30 100 | 200 . MINI 


2SC1815 50 | 150 TO-92 

2SC2458 50 | 150]/ 200 1 | (2.0) 
AM CONV, IF : ; 

2SC2712 50 | 150] 150 1 | (2.0) | S-MINI 

2SC4116 50 | 150 ; 























0 
00 

FM tF/AM CONV, IF | 2SC2669 MINI 
0 
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2.6 FETS FOR FM/AM TUNER 


MAX. RATINGS ELECTRICAL CHARACTERISTICS 


Gis(Gcs:)/NF(NFcs:) (TYP. 


Voe2s 
ona AGP 























OUT LINE 














= ale 
— 





(tn) (mW)| (mA) (V) (dB/ (MHz 
ee ee 
fsbo efoe[ or [es fans | ow 
150 | 0~2 ae 10 | 10 [3 | 1872.1 | 10 | 3 500 SMQ 

«200 












13.5. -30 so] eae 10 | 4 27/1.1 | 6 | — | 






























io) 
oO 


FM RF, MIX 6 4.5 | 500 SMQ 
ras] [reo jeai|_e asl ie) e [vo [ea] 271 | «| v9 [48 a0] ono 
. 6 |0/4.5 p21] 6 10 | 4.5 | 22/2.0 6 4.5 | 500 
30 | 100 | 0~0.1 6 |0/4.5|} 13 6 4.5] 27/1.1 10 10} 
30 | 200 |1.5~14; 10 0) 


(O) 28/1. 7 
(O) 23/127 
(O) 18/2.5 100 
(O) 18/2.5 100 


10 100 USM 





S 
e) 
o) 
n 
s 
= 


N 
m) 
~ 
WwW 
oO 
NO 
NO 
oO 
Ww 
33] 
(Oy 
(o) 
an 
2 
o— 
(o) 
Oo 
oO 
oO 
oO 
(e) 
S1S\S 
= O 


oO 


USM 


S 
(e) 
(o) 


é 


MINI 











i.e) 


S-MINI 


. 
| 


2SK211  |(-18)| (10) | 150 |1~10; 10 


(-18)| (10) | 100 |} 1~10; 10 


2SK1771 100 SMQ 

















_ —s 
“SW ] oo [e) 





2SK192A\(- 100 MINI 





FM RF, OSC 









2SK210 |(-18) S-MINI 





1 Rg 1k0 1kHz MINI 


2SK709 | *—20; (10) | 1 [Rg tia} thie | TO-92 | 1kHz | 1 [Rg tia} thie | TO-92 | 92 


[ 
















NR | Nb 
or} oF}; N 
— — 
or; oOo or} oo] © jo) 


2SK710 |*-20)| (10) | 200 








2SK711 | *-20] (10) | 150 


+--+ 
2SK1875 | *-20 


N 
oI 














Nh 
on 
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APPLICATION 


——}— 


Type No. 


(pF) 





V, UHF Tuning 











V, UHF Tuning | 1SV153A 30 
VHF Tuning (CATV) | 1SV161 30 


=e 


1SV153 


30 


14.16~16.25 


2.7 TUNING DIODES FOR TV TUNER AND VHF~UHF EQUIPMENT 


Cr(1)/Cr(2) 





2.11~2.43 





14.16~16.25 





2.11~2.43 





$$ ———_______}-_____— 





UHF Tuning 
(DBS 2ND C/V) 


AFC 
VHF Tuning (CATV) | 


1SV186 
1SV204 
1SV211 


26~32 


2 





30 


7 al 


30 


3.31-~4.55 





30 


a eee 


OUT LINE 





























UHF VCO 





1SV212 


15 





V, UHF Tuning | 1SV214 





VHF Tuning (CATV) 





AFC 





VHF Tuning (CATV) 





30 





14.16~16.25 





1SV215 





1SV216 


10.5~16 




















1SV217 





CATV CONV OSC 





VHF Tuning (CATV) 





VHE Tuning (CATV) 
UHF VCO 

CATV CONV OSC 
VHF Tuning (CATV) 
VHF Tuning (CATV) 
VHF Tuning (CATV) 
UHF VCO 





VHF Tuning (CATV) 


1SV224 


33~39 








1SV226 
1SV227 
1SV229 
1SV230 
1S8V231 
1SV232 
1SV238 
1SV239 








15 





1SV242 





UHF Tuning 





V, UHF Tuning 


Fs0 





13.9~16.1 


28 41~49.5 
28 28~32 


1 























28 | 13.9~16.1 Lets] 20 7.1MIN. 
2a | ai~aa.s | 2 | 27-34 | 28] 14MIN 











iene anced 
1S8V245 30 
1SV254 30 O 





VHF Tuning (CATV) 


1SV255 


30 





AFC 
UHF VCO 


1SV256 





14.16~16.25 





26~32 








1SV257 





CATV CONV OSC 


1SV258 





VHF Tuning (CATV) 


1SV259 



































UHF VCO 





UHF Tuning ] 


1SV260 
1SV261 























34 








VHF Tuning (CATV) | 1SV262 


VHF Tuning (CATV) 





UHF VCO 


1SV269 
1SV270 





34 





10 




















— 
UHF VCO 


1SV273 





VHF Tuning (CATV) 


1SV274 


mia 


10 





34 





VHF Tuning (CATV) 


1SV275 


34 








UHF VCO 


+ 


1SV276 





10 
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2.8 TUNING DIODES FOR FM/AM TUNER 


beak aa fit an tate in an 


30 50 | 360~460 | 360~460 | 2 | 15~21 | 25 | 200 | 
=| pe fewse [Pee eta 

MINI 
FM Tuning 1SV101 15 28~32 214 | 9 | 0.3) | 
-revies [a2 | so fae [are | @ [maces | 30 [omer oo 
Pome femal = fonrsrl «al = [oe c 
Pare revieo [ee [e [ peer ee ete 


* Twin Characteristics 








APPLICATION | Type No. 


~ 18V102 





AM Tuning 










1SV149 

















FM Tuning 
(TWIN) 








2.9 TUNING HYBRID DIODES FOR AM TUNER 


APPLICATION | Type No. sl oe Oe CONTENTS | OUT LINE 


| HN1VO1H | p16 435~540 x 19. 9~26.7) 8 | ola 1S8V149x4 eae 
AM Tuning ; 

HIN2VO2H 435-640 ci. 18.8267] @ [200 13v149%3 

=HNevor sascse0 | 1 [vascae7] 8 200) + | 1 | sevens 


* UNDER DEVELOPMENT 








2.10 PIN DIODES FOR TV BAND SW AND ATT. 


In(MAX) C1(MAX) 
APPLICATION 








Fissza1 | 3 
pisssia | 
TV Band ress [we [o 
twin [rasn12@ | 9 | 0 
rrsssa [30 | 
| 30 | °. 
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2.11 PIN DIODES FOR AM/FM~UHF ATT. 


APPLICATION 


Type No. 


In(MAX) 


Ve(MAX) 


C1r{MAX) 


Vr 


rs(TYP.) 





OUT LINE 


(pF) (V) 
1SV99 ; 0.3 30 


1SV128 
1SV271 
1SV172 
1SV237 
1SV252 














0.25 

















O25 






















































Cr(TYP.) 
le [Va | OUT LINE 

(mA) | (pF) (V) 

10 | 0.8 | oO 


0.8 





APPLICATION 













1$S154 
1SS239 
1SS271 
1$S242 
1SS295 
1$S315 


S-MINI (Single) 
SMC 
S-MINI (Twin) 


reas [= [es [os | oe 
Tso [ozs [2 Doe [02 [San eas 
so [oa | 2 [es [oz | we 














VHS~S Band MIX 


































UHF MIX 






















CONTENTS | OUT LINE 








2SK711+28C2712 


NF TYP. 


Vce| Ic f 
(V) ne (GHz) 
40~300 — |25C3123x2 
| 40~200 — |2$C3120x2 

35~130 
ES 
30~250 


~~ 


50~250 


APPLICATION | Type No. CONTENTS 








VHF MIX. OSC 
UHF MIX. OSC | HN3CO2F 
UHF MIX. OSC HN3CO3F 
VHF/UHF Low Noise Amp.| HN3CO6F 
VHF/UHF Low Noise Amp. |HN3CO7F 


VHF/UHF Low Noise Amp.| HN3CO8F 
* Total Pc 


"[HN3co1F 














2SC3547Ax2 
2SC3606x2 
2$C4317x2 
2SC4322x2 





| 






























































23 


2.15 CELL PACKS FOR VHF~UHF 


APPLICATION 























VHF~UHF Wide Band Amp. TA4004F 2.5~4 


APPLICATION  |Type No. 
Vv 


HF Wide RF Amp.|TA4006F 
VHF RF Amp. TA4007F 
UHF RF Amp. TG2000F 


APPLICATION  |Type No. 
(mA) 


















Ve Io | OUT LINE 
vi 





an 15*(1) | 50~150% (1) 5 * (1) 3 vale 5 * (1) 


*(1)Q1,Q2 *(2) Q3 








Gmix/N Fux 








AVr MAX. 








APPLICATION Type No. lana Ve OUT LINE 
(mV) (V) 


rors | 0 | Ae 
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2.17 RF TRANSISTOR f; 7GHz SERIES 


@ Low noise figure and high gain 


@ High current application: 2SC5065 (2SC5064 series) 


@ Low current application: 2SC5085 (2SC5084 series) 


@ 5 different pack (Surface mount type) 


@ Application circuit: AMP, MIX, OSC stage for UHF Band 


RF CHARACTERISTICS (TYP.) 


NF (dB) ISziel? (dB 









28C5064 17 
16.5 
LINE UP 


High Current 

















SSM 






2S8C5064 
2SC5065 
2SC5066 






IS2i1el’ — Ic 


ETT se? TTT] 
ATTIILLA-E SH || 
ADL LEAT 


Ah 
. 2505085 
+} l 


@ Vce= 5V: 2SC5065 

10V : 25C5085 
f=1GHz 
Ta = 25°C 


1 3 5 10 30 8650 100 













INSERTION GAIN |Sgje/” (dB) 





COLLECTOR CURRENT Ic (mA) 
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TRANSITION FREQUENCY fy (GHz) 


NF (dB) 


NOISE FIGURE 






@ VcE= 5V: 2SC5065 ° 
10V : 2SC5085 
Ta = 25°C 25C5065 


ill 
Sa een lll 
der LN 


=~ 
0 
1 3 5 10 30 = 50 100 






















COLLECTOR CURRENT Iq (mA) 








@ Vcr= 5V: 28C5065 
10V : 25C5085 
f=1GHz 
Ta=25°C 


N ~ | 
: one 
~ 


0 
1 3 5 10 30 650 100 


COLLECTOR CURRENT Ig (mA) 











2.18 RF TRANSISTORS NEW f; 10GHz SERIES 


@ 1M-bit and 4M-bit DRAM stepper technologies 
Emitter width=0.64m 
@ Low noise figure and high gain 
@ High current application: 2SC5090 (2SC5089 series) 
@ Low current application: 2SC5095 (2SC5094 series) 
@ 5 different pack (Surface mount type) 
@ Application circuit: AMP, MIX, OSC stage for UHF Band 


RF CHARACTERISTICS (TYP.) 


25SC5089 
2SC5094 





LINE UP 
















High Current application 


2SC5098 


ISeiel? — Ic 


TRANSITION FREQUENCY fp (GHz) 

























= -_-~~ 
a fs) 
a 
> fa 
8 
2 OOSTBRETATIM 
3 Am | LT | \ Z 5 
iS) 7 
Babe 2 
BCAicCo a. 
Z 6V : 2SC5095 
0 
1 3. 6 10 30 50 100 1 


COLLECTOR CURRENT Ic (mA) 
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LAI FLUE 
camilill 








r | 2 

_ N AAT TT 
pal 

LAA see | LEE 

Z A 


@ VcE=8V : 28C5090 
6V 
Ta =25°C 


: 2SC5095 


30.) 50 100 


@ VcE=8V : 2505090 
6V : 2SC5095 
f=1GHz, 2GHz 


30 


50 
COLLECTOR CURRENT Ic (mA) 


2.19 RF TRANSISTORS FOR PAGER 2SC5064, 2SC5094, 2SC5106 SERIES 


RF CHARACTERISTICS (@VCE=1 V/ic=1mA) 






INSERTION GAIN |Saiel” (dB) 


@ SUPERIOR LOW VOLTAGE/LOW CURRENT OPERATION CHARACTERISTICS, SUIT FOR 


RE Amp. —_ —— D. 
| MIX ss 








PAGER AND HAND HELD PHONE. 


SSM 


IS21el? (dB) 

pe ra, [_150_| 20 | 450 280 | 450 | 900 | i 
| 2scsoss =| S10 || SO | Cl CU lk 
2SC5095 ee ea Tes 

| 2scsio?, «=| 8 | v8 hvd|l h6v7 Ld] lh hv4lUd|l lk 


ee 


2SC5064 2SC5065 2SC5066 
2SC5094 2SC5095 2SC5096 


| OSC 28C5106 | 2SC5107. | 28C5108 | 














@ 2SC5095 IS SUITSBLE FOR US PAGER (450MHz, 900MHz) 
@ 3 DIFFERENT PACKAGES: SM, USM, SSM 


RES 
au 2SC5107 Bhi 


0.1 0.3 
FREQUENCY f 





(GHz) 


2/ 


INSERTION GAIN |Sqj¢l” (dB) 


IS2iel? ca 


Ic 
To TT 
Mii 42 
ee yscsoes | 
Hi) a2 


V 1V 
i a 


tat Ht a 


Ta=25°C 
0.3 10 30 


20 










iy 





10 

















COLLECTOR CURRENT Ic (mA) 


2.20 COMPARISON DATA OF LOW FREQUENCY NF 




























NF (LF) (dB) 





i 
2SC5064 : —o— 
ee 
2SC5089 : —e— 
2SC5094 : --e-- 
UU PETTITT} ee oe 
2SC5190 : --4-— 
i 
28C4317 : —— ma 
20011 (| a ce 
ee ee TL 
! Se 
PSEERSSSbSe ee a as awe 






10 100 10k 100k 
f (Hz) 
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2.21 Gps, NF-Vps CHARACTERISTIC 


Gps (dB) 


POWER GAIN 






COMMON SOURCE 
f = 800MHz 


3S5K232 (Si MOS FET) 


t- 


/ 
pet 
7 
[3 
La 























[asia [os | 2 
[—askaor[ 4s [ a0 


















10 
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NF (dB) 


NOISE FIGURE 


2.22 DUAL GATE FET 


NF-f CHARACTERISTIC 
(_) USQ 


3SK126 


3SK151 
(3SK260) 


3SK160 
3SK225 
(3SK257) 


3SK127 


(3SK259) 
3SK153 
3SK199 
3SK207 
(3SK256) 


NOISE FIGURE NF (dB) 


Y 


So 


(3SK249) 
3SK232 





50 70 100 200 300 500 700 #1000 
FREQUENCY f (MHz) 
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2.23 VARICAP C-V CHARACTERISTICS IN TV TUNERS, BS TUNERS AND 
TELECOMMUNICATION USE 


Se 
AC 
\ 


1SV212 
1SV229 
1SV257 





CAPACITANCE 





REVERSE VOLTAGE Vz (V) 
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2.24 VARICAP C-V CHARACTERISTICS IN AUDIO TUNERS 


1000 


700 


500 | 


300 L 1SV102 
200 
fx 
& 
© 100 
5 1SV147 
4 1SV228 
= 50 
S 1SV149 
=, 1SV101 HN1V02H 
O HN1V01H 


30 


\ HN2V02H 


NN 1S8V103 
18V225 


20 


7L 1SV160 





0 5 10 15 20 25 30 


REVERSE VOLTAGE Vx (V) 
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3. BLOCK DIAGRAM OF RECOMMENDED PRODUCTS 


3.1 RF DISCRETE DEVICES FOR AM TUNER 


* NEW 















Bi-Transistor 





SM 
2SC380TM | 2SC2669 | 25C2715 
2SC941TM | 2SC2670 | 25C2716 





Tuning RF Amp. Tuning 





Bi-Tr 











MINI SM TO-92 MINI 
28C2458/2SC2712) 2SK709 | 2SK710 


AGC+RF Amp. 








SMV 
HN3GO1J 
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IF Amp. 


Tuning 


Tuning Varicap 
MINI 


1SV102 
18V149 


FM8 















HN1VO1H 
HN1VO2H 
HN2V0O2H 
 HN9VO1H 


Under development 


3.2 RF DISCRETE DEVICES FOR FM TUNER 


RF Amp. axe 
Dusl Gate MOS FET t Single Gate MOS FET Dual Gate MOS FET 
SMO USO | MINI USM usQ 
3SK126 2SK302 
3SK160 3SK225 | 3SK257|2SK241| SMQ |2SK882 
3SK195 3SK226 | 3SK258 2SK1771 
SS 

J-FET 
SM 








3SK126 
3SK151 3SK260 












Bi-Transistor 














Bi-Transisitor 


SM 





















MINI USM MINI USM 25C2668 | 2SC2714 | 25C4215 | 2$C4915 








2SK161 |2SK211 
2SK192A | 2S5K210 








2802668 | 2SC2714 | 25C4215 2SK881 











Cell Pack 
SMV 
TA4007F 








IF Amp. 






PIN Diode 


18V237 Tuning 
* NEW 

mosc 

MINI 


1$V103 | 1SV225 
18V147 | 1SV228 
AFC Varicap Diode 
SM 
1SV160 



























MINI 
2SK192A 2SK210 















Bi-Transistor 


2$C2668 | 28C2714 
2$C4215|25C4915 
2$C2995 | 2SC2996 








15V101 















34 


3.3 RF DISCRETE DEVICES FOR TV/VCR TUNER 


Osc 


COLLECTOR 
y COMMON 


USM | SM 
2$C4251|2SC3124 
2$C4246|2SC3121 
2$C4252|2SC4255|2SC4246 


Bi-Transistor 
UHF 


COLLECTOR 
T COMMON 


Bi-Transistor 





BASE 
COMMON 


BASE 
COMMON ; COMMON 








SM 
2$C4250|2SC3123'2SC4253|2SC3 125 |2SC3120|2$C3547A 
28€4245 | 28C3120:25C4251 | 2SC3124 | 25C3862 |28C3547B 








'2$C4246 |2SC3121 

(Wide | (Wide 

Band) : Band) 

Dual Gate FET 
VHF and Wide Band VHF 

SMQ USQ 

3SK151 * 3SK260 
3SK153 *3SK259 


28C€3121|25C4247 


(Wide 
Band) 








Schottky Diode 


1$$242)1SS$315 























IF Amp. 





Tuning Varicap Diode 
Wide Band VHF 
SMC 


1SV161 1SV226 
18V211 1SV227 


OSC 





SMC 

1SV153A 

18V153 
USC 





1SV215 
1SV217 
* 1SV262 


1SV231 
1$V232 
* 1SV269 


SSC 


18V214 






Dual Gate FET 
















SSC 


VHF UHF 





* 1SV255 








* 1SV259 * 1SV254 


*1SV274 *1SV275 


[x 188364 
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3SK126 
35K 160 
3SK153 
3SK195 
3SK225 
3SK226 








SMV 











NOTE *NEW 
# GaAs 





* 3SK259 


* 3SK257 
* 3SK258 


#3SK240 
#3SK283 
3SK146 
3SK199 
3SK207 
3SK232 


Cell Pack 











I; 


USM | SM | USM _| 


28C3828 
25C4249 | 2S8C3122 | 25C4244 2SC4214 


SMV 


* TA4OO6F #TG2000F 
* TA4007F 
Bi-Transistor 


ak ae Dee (eee 


EMITTER 
COMMON 















#3SK274 
#3SK284 














* 3SK256 
* 3SK249 









BASE 
COMMON 


3.4 RF DISCRETE DEVICES FOR CATV CONVERTER 


2'nd OSC 


SN 


2SC3605 | 2SC3607 












28C3121 


Si Dual Gate MOS FET 


3SK199 
3SK232 






ee ee 


*1SV27 1SV237 





* 3SK249 





1 * NEW 
ia RF Amp ATT 1’st MIX 


Buffer Amp. 


*2SC5087 | *2SC5084 
























1’st OSC 
1SV153A 185239 
1SV224 FM8 2SC4255 














25C4252 





USC 
1$V214 
1$V230 

SSC 

*1SV254 
* 1SV258 


* NEW 
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Schottky Diode 


1SS239 1$8154 
Si Dual Gate MOS FET 
SMQ USO 






























3SK199 
3SK232 





* 3SK249 


* NEW 


1’st IF Amp. 2’nd MIX 


2'nd IF Amp. 


2'nd OSC 


Bi-Transistor 





GaAs Dual Gate FET 
SMQ USO 
3SK240 3SK274 
Si Dual Gate MOS FET 











3SK199 
3SK232 


* 3SK249 





* NEW 


3.5 RF DISCRETE DEVICES FOR SHF LNB DOWN CONVERTER 


MODFET MODFET MODFET 


MMX MM X MM xX 








MODFET 
MM xX 

* 25K2331 

* 2SK2332 












* 2SK2332 ©S1B66 ©S1B66 
©S1B66 





RF Amp. (1) RF Amp. (3) 








1’st IF Amp. (2) 


RF Amp. (2) 






* 25C5087 
* 25C5092 


Bi-Transistor 


SMQ 


















* 25C5087 
* 2SC5092 














Cell Pack 


* TA4001F 


* NEW 
@ Under Development 


3/ 


*2SC5092 *2SC5087 


* NEW 











1T’st IF Amp. Tuning 


3.6 RF DISCRETE DEVICES FOR SHF 2’nd CONVERTER 







* 25C5087 
* 25C5092 


Schottky Diode 
1$$239 


* NEW 







MIX 2’nd IF Amp.(1) SAW Filter 


2'nd IF Amp. (1) 


* 25C5087 
* 2SC5092 


* 25C5084 
* 2SC5089 


Cell Pack 


TA4002F 
TA4003F 


* NEW 


















2'nd IF Amp. (2) 





OSC 


*2SC5084° 
* 2SC5089 









* NEW 


Tuning 


Preselector and Tuning 
Varicap Diode 


C 
1SV186 


18V245, 1SV239 
83342 


* 1SV261, *1SV260 


* NEW 
@Under Development 
















Tuning 


Buffer Amp. 


* 25C5087 
* 2S5C5092 


Cell Pack 
TA4001F 


* NEW 
















38 


2‘nd IF Amp. (2) 


[cat race | 


SAW Filter 
(Balanced Output) 
SBU4027D 
SBU4827BD 


* NEW 









3.7. RF DISCRETE DEVICES FOR 900 MHz CORDLESS TELEPHONE 


ANT 
\/ 
RF AMP MIX 
2 >—_(X) 
DUP Prescaler 
Prescaler 
TX ee a 


Power Amp. 


RF/Buffer/ 


Power Amp.., 
MIX 





Bi-Transisitor 





























Type No. Package 
*2SC5084 | *2SC5064 SM 
*2SC5085 | *2SC5065 
* 2SC5086 | *2SC5066 | 

eas 
* 25C5087 
* 2S5C5088 
HN3CO6F 
* NEW 
OSC 


Bi-Transistor 





Buffer Amp. 


IF Detector 

VCO 
ed a ey ee ee Pe am 
| Buffer Amp. OSC _ Tuning 

I 
| | 
| Y , 
l I 
[ 
Gail eae ee ag a a aa ae ee a = 
VCO 
Peay et a, ot ef eee a ~ 7 
I I 
I | 
Se | 
7 | 
; Buffer Amp. OSC — Tuning | 
ESS eren a ae Cm a cee nie eae Mera oe i 


Buffer Amp 


Cell Pack 


Cell Pack 





Type No. 


Package 


Type No. 


Package 





TA4002F 





SMQ TA4100F 





TA4003F 


SMV * TA4101F 











TA4004F 





SMV * NEW 


Varicap Diode 





Type No. 


Package 








1SV229 


USC 





| 


* 1SV270 
* 1SV257 








Type No. 


*25C5106 


*25C5107 


*25C5109 


Package 





*25C5110 





*25C5108 


*25C5111 





*1SV276 
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3.8 RF DISCRETE DEVICES FOR CELLULAR RADIO 






ANT 
N\A 
IF Amp. 
RF Amp. MIX 2SC2714 
RX > os IF Detector 
Prescaler VCO(1) 9OOMHz 
Dy ee Pg ee ee ON See Ge "T 







Buffer Amp. 


Dae a ee ee J 
Buffer ame /, 
Prescaler VCO(2) 100MHz 


XP 


Power Amp. BPF Buffer Amp. MIX 


Transistor, FET, Diode 


Package 
SSM 


RF Amp. 
Buffer Amp. 


* 25C5064 
* 2S5C5084 
* 25C5089 
* 25C5094 


* 25C5064 
* 25C5084 


*2S5C5064 
*25C5084 
*25C5106 
*2SC5109 


+*2SC5065 
+ 2SC5085 
* 2SC5090 
*2SC5095 


*2SC5065 
*25C5085 


* 2SC5065 
* 25C5085 
*25C5107 
*25C5110 


* 25C5066 
* 25C5086 
*25C5091 
* 25C5096 


* 2SC5066 
* 25C5086 


* 25C5066 
* 25C5086 
*25C5108 
*2SC5111 


*2SC5087 
* 2SC5092 
* 2SC5097 
*25C5087 
3SK240 


* 2S5C5088 
* 2SC5093 
*25C5098 


* 2SC5088 
3SK274 
(GaAs) 


TA4001F 
TA4003F 
(Buffer Amp.) 


~isvme | visvas7 | — 
isva70 | wisva7a | 
ersvare[_— [= 





* NEW 


Lv 











LU11 
s| vA 
Z 4 Z Z 
; LUO1 p 5 Luos (4 4Lu06 Luos ia Avie 
g Cs) Z A % 
Z 3SK199 3 Z 44 ' 
| A § Z i Z Z RUIZ 
TUO1 4 QU01 cuos Zaas A on 
hs A wo Y los ue Yo I: | 
3 Z f 4 A Y A A oe a |" 
: ° ° DU06 
0 : DUO3 RU26 
Ser 3 ane We | | HP, Nie ser 
> = 
zs > a 
> a| Ls} RU14 cuz w|5 e] 
° = 3S ot Ss = (-- 
é rn ~— 
a {5 33 S| | +5 ze 
5 rs a i = 
os =) 
% 






LV08 
;CV04 Lvo9 LV10 LV13 


Ccvos 


1Sv214 Cvl4 





RV01 








RV22 
CV38 CV37 





Dvo9 1SS314 





bs 
z 





Cv20 
+H 
RV33 


ItK5Cvs1  R-—Cv52 | Cv53| Cvs4 | cvss | Cvs6 
000 1000 | 1000 1000 | "1000 . 1000 


O O C) O 'e © 'e 


ACC BU BV sw VT AFT BM IF 


V 


SHYHNAL AL Vv 


SHIdNVXH LINDA NOLLVOl'IddV 











as - - - ey J 


cv 


ANT 28€1923 28C1923 


3 —{ 
S 181555 4 050 
il 2 
8: 19°0.01u <a 


Li 








5.6k 


Band SW 
1 AM 
2 FM 
3 AFC 


Characteristics (Typ.) 
FM 








ax. —2dBuy 
Sensitivity (75 Q open) 
(S/N=30dB) 
S/N ratio (Input: 60dBy) 
Image ratio 35dB 


Maximum output 600mW 


“Sensitivity Max.)  33dBu_ 

35dB 

24dB 
600mW 


Sensitivity (Max.) 
S/N ratio (60dBy) 
Selectivity +10kHz 
Maximum output 


/ 
a 4x 20BET / 


Jone 3.9k 


2SC380TM 





Ls 
“Te 


Sa a 


Dae = 150k 
|| 3/1 25C1815 
ss! 5.6k 
2 56 
NS 
o 
~_ + Oy”) 
10 SDS/ 4] 


M8513A-R 
! 


100k 
+ 

2004/6WV 
50k VR 


0.944 


0.044 


1.2k 


1004/6WV 
+ 


2.2k 


Unless otherwise spesified, 


2SC380TM 


Unit 


28C1815 


9 


2SC380TM 





Rs 


C00 an Ge 


(F), L 






(H) 


LINDUID OIAGVA WV/Wd YOLSISNVAL6 VCP 


YANNL O1GVa WA/NV 7p 


4.2.2 ELECTRONIC FM TUNER 


RF 








ISV225 3SK126 Y 15 
ae Si TOPE —B) ly 18V225 9pF x 
ro 7 oie 33) 
o a 4S Ses oO L3 
x oO “ a S Qa — 
> | 3 my = =) 
= m 5 = 4S Vcc 
iS So 2200 S 1200 C =a eye = cae os 74" 
8 oO 5° 3 ‘i S)4 : S K = 
V1 ¥ na uu. — Ae ia 
eat = OSC = F 
ToT eo Le 
ae G Sr 280996 43 oq SE veg 
3 oe BAFFER OUT 
ee 28k302 [1 
a ae Ae) 5pF ° 
, ELF PEE St 
Radio frequency f=76~90MHz ugi ot s 38 
Tuning voltage VyTes~2Z5V f og =e ae I = : 
Gain 32dB 
Image ratio 62dB 
S/N ratio 74dB 
4.2.3 ELECTRONIC AM TUNER (Hi-Fi) 
1SV ane 2SC2715 2SC2715 28C2715 2SC2715 
yo ee 1.8K~20P x 
DET. OUT 
4 
S 


Vr 2~25V 


Radio frequency f=535~1605kHz 


Tuning voltage Vr=2~25V 
Maximum sensitivity 33dBu 
S/N ratio 48dB 
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5. PACKAGE FORMS 
5.1 PACKAGE FORM SELECTION TABLE 
5.1.1 SUPER-MINI DEVICES (S-MINI (SC-59), SMQ (SC-61), SMV, SM6) Cie 


PACKAGING _ | SPECIFI- PACKAGE PACKAGE 


FORM CATION OUTLINE EXTERIOR UNIT 


| | TE85L 
Pack | ‘TE85R 
| TE85N 
(Avail- 

able only 
in SM6 

package) 


178.2 | 
*Magazine Hori- = 
6 zontal 10 cen 
| 3.5 


*: SMV and SM6 are not available in magazine packages. 



















ere eh a 


Geoe 








50 pcs/ 
Magazine 





5.1.2 ULTRA-SUPER-MINI DEVICES (USM (SC-70), SSM) 
SMALL SUPER-MINI DEVICES Unit: mm 


PACKAGING _ | SPECIFI- PACKAGE PACKAGE 


FORM CATION OUTLINE EXTERIOR UNIT 





TE85L Se a 5 | 
vr, an I | 
Taping Pack 3000 pcs/ 
| Reel 
TE85R eer 55 e 


4A 


5.1.3 SUPER-MINI COAXIAL DIODE (SMC) 
ULTRA-SUPER-MINI COAXIAL DIODE (USC) 


PACKAGING || SPECIFI- PACKAGE | PACKAGE 
FORM CATION OUTLINE EXTERIOR 


TPH2 
TPH3 
TPH4 
Taping Pack 
TPHR2 
TPHR3 
TPHR4 


PACKAGING _ | SPECIFI- PACKAGE 
FORM CATION OUTLINE EXTERIOR 


TPH2 
Taping TPH3 ae ae 
TPH4 | | 


5.1.5 SUPER-MINI VARIABLE CAPACITANCE DIODE 


PACKAGING | SPECIFI- PACKAGE PACKAGE 
FORM CATION OUTLINE EXTERIOR UNIT 


















Cathode 


Cathode 





TPH2 
TPH3 
TPH4 Poaleraieraiee 
ee eee 
TPH6 : 
TPH7 
Taping Pack 
TPHR2 
TPHR3 
TPHR4 ran)! Ca] fa 
Sd be 
TPHR6 4 
TPHR7 





5.1.6 FLAT MINI 8-LEAD TYPE (FM8) Unit: mm 


PACKAGING _ | SPECIFI- PACKAGE PACKAGE 


FORM CATION OUTLINE ~ EXTERIOR UNIT 


1000 pcs/ 
; Reel 
Taping Pack TE12L 


Pin No. 1 





5.1.7 MINI TYPE (MINI) ine aun 


PACKAGING |SPECIFI- PACKAGE PACKAGE 
FORM CATION OUTLINE EXTERIOR UNIT 


7 5000pcs 
AMMO PACK pt Carton 


5.1.8 MOULD MICRO-X TYPE (MMX) Unit: mm 


PACKAGING |SPECIFI- PACKAGE PACKAGE 
FORM CATION OUTLINE EXTERIOR UNIT 





1000pcs 
Taping a Reel 
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5.1.9 POWER MINI TYPE (PW-MINI) Waiteain 


PACKAGING |SPECIFI- PACKAGE PACKAGE 
FORM CATION OUTLINE EXTERIOR UNIT 


TE12L 
. 1000pcs 
Taping Real 
TE12R eee ee 





_ - a Magazine 


5.1.10 TO-92/MINI 
PACKAGING |SPECIFI- PACKAGE 
AMMO PACK| TPE2 TO-92 (2-5F) 3000pcs 
AMMO PACK MINI (2-4E) 5000pcs 
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5.2 LEAD FORMING TYPES 
5.2.1 TO-92 MINI PACKAGE FORMING DIMENSION 





OUTLINE OUTLINE 
No.2-5F106 No.2-5F108 
5.IMAX. 
aaa >< 
< 
™ 10 
to 
+H 
xt 
oO 
+H 
Ve) 
~ 


fon ses Oe 
2.5405 2.5+0.5 


(= 
i 
4.1MAX. 


Fig. (a) TO-92 PACKAGE FORMING DIMENSION 


5.2.2 SMC FORMING DIMENSION 


LB101 (Unit: mm) 





0.05+0.05 
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(Unit: mm) 


OUTLINE 
No.2-4E101 





2.5 2.5 8 
fam) , . 
CO 

: 


Fig. (b) MINI PACKAGE FORMING 
DIMENSION 


5.3 TAPING DIMENSIONS 


5.3.1 SUPER-MINI TYPE TAPING DIMENSIONS (3-LEAD TYPE) 
A taping specification of 3-lead Super-Mini Transistor FET/Diode. The diagram below shows the TE85R 
method. 


NEW TAPING DIMENSIONS OF SUPER-MINI TYPE Example: TE85R 





%1.5+005 4.0+0.1 0.25+0.05 





| 305+0]! | 
335t0O.l ’ 
Unit : mm 


Device direction 
L : TE85L 
R : TE85R 





SMQ 


5.3.2 SUPER-MINI TAPING (4-LEAD TYPE) ...... 


0.30.05 


40+01 


%1.5t005 





Unit : mm 


Divice direction 
L : TE85L 
R : TE85R 
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SMV 


5.3.3 SUPER-MINI TAPING (5-LEAD TYPE) ...... 


0.34005 


40+01 


305+0.| 
3.3510. 





9151005 


Device Direction 


L : TE85L 
R : TE85R 


‘ 
! t 
pe--- - Jd; 








5] 


5.3.4 SUPER-MINI TAPING (6-LEAD TYPE) ...... SM6 


$|5t005 40+0. 0.3+0.05 


a 





Pin No. 1 





Pin No. 1 is on lower left of the marking. 
(Example): Top View 
Device direction 
L : TE85L 
R : TE85R 
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N : TE85N when there is no 
direction (Note). 


(Note) TE85N is Taping of the products 
organized with same chips and laid 
out point symmetry. | 


5.3.5 POWER-MINI TAPING ...... PW-Mini 


\ 0.3+0.05 


15+0.1 


in 
° 
Oo 
*H 
Te) 
oO 
Te} 


© 
O 
+ 
o 
N 





Unit : mm 
Transistor direction 





L : TE12L 
R : TEI2R 
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5.3.6 SUPER-MINI COAXIAL TAPING ....... SMC 


0.8 


6152011 





Unit : mm 


Forward direction : TPH2, TPH3, TPH4 
Reverse direction : TPHR2, TPHR3, TPHR4 





Forward Reverse 
direction direction 


04 


USM 


5.3.7 ULTRA-SUPER-MINI TAPING ...... 


— uw 
loz ti 5 


0.2+0.05 


4.0+0.| 





Unit : mm 


Device direction 
L : TE85L 
R : TE85R 





99 


5.3.8 ULTRA-SUPER-MINI COAXIAL TAPING ...... USC 


0.8 


0.25+0.05 


a 





Unit : mm 


Forward direction : TPH2, TPH3, TPH4 
Reverse direction : TPHR2, TPHR3, TPHR4 





Forward Reverse 
direction direction 
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3.3.9 ULTRA-SUPER-MINI TAPING (4 LEAD TYPE) ...... USQ 


e Taping dimensions and product direction 


+0.1 
P15 4 4.0+0.1 


1.75+0.1 


: | 0.25+0.05 





2.75 
5.5+0.2 
8.0+0.2 





4.040.1 





Unit : mm 
L : TE85L 
R : TE85R 





Package Qty : 3000 pcs/Reel 


5/ 


3.3.10 SMALL SUPER-MINI TAPING ...... SSM 


¢ Taping dimensions and product direction 


+0.1 


$1.5 0 | 0.25+0.05 
F 
wy 
2 
tn | 
Poe = 
an) 
: 5 
© 4 
nal een ee S 
Soa 5 
F 06 
Ww) 
Ww 
Ve) 
~ 
“ 





0.95+0.1 





Unit : mm 
L : TE85L 
R : TE85R 





Package Qty : 3000 psc/Reel 


08 


5.3.11 SMALL SUPER-MINI COAXIAL TAPING...... SSC 


4.0+0.1 0.2+0.05 


g1.520.1 0.95 £0.05 


QL -4E 


g0.5+0.1 | 


rf 
oO 
rest ai 4} 
_ ! ‘ 
ee | : 101 oO 
Tae on} HI 
’ om) 
if RO irecs bes a 
! t 


en ed ee ee 


L.7oe0.1 











~ 






i 
Hy 


ae ees 


4 
2 
2 








Unit: mm 


tr 
I 
I 
ty 
1 
I 
1 

1 
I, 
5 





Device direction 


Se 


5.3.12 8-LEAD FM FLAT PACK MINI TAPING (8 LEAD TYPE) ...... FM8 


e Taping dimensions and product direction 





Unit : mm 






Pin No: 1 
L : TE12L 


Pin No. 1 is on lower left of the marking. 


(Example): Top view 


8 7 6 5 


123 4 
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MMX 


5.3.13 MOULD MICRO-X TAPING...... 





Pin No.1 


Pin No.1 is on lower left of the marking 


(Example) Top View 





© TE12L 


® TE12R 
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5.3.14 TO-92/MINI RADIAL TAPING 





Table 3 Tape Dimensions (Common to Forward & Reverse Directions) 


Item Symbol 
Body width 


Body height 


Unit in mm 








TO-92 (SC-43) 


: = 
6.0 MAX. 7.1 MAX. 

9.0MAX. | 3.5 MAX. 4.7 MAX. 
OMAK 2 MAX. 


cena wire (ape poriony | NIN 26MIN 











12.741.0 12.740.5 

12.7403 12.7+0.2 

ry 

15a 
m0 

W 
W. 
W, x08 
W, 
Li 


Note 1. Accumulated pitch tolerance is t+1mm/20 pitch. 
2. Board is 0.4+0.1mm in thickness. 


18.0732 


6.0+0.3 


0.5 MAX. 


20 MAX. 20°03 20 MAX. 19+0.5 
16.040.5 | 


32.25 MAX. 25.0 MAX. 
4.0+0.2 
0.6+0.2 
11.0 MAX. 














AMMO Pack Packing Form 


Unit: mm 


en a 
TO-92 (SC-43) | 336¢3 | 25043 
| MINI | 33643 | 26083 
TO-92 MOD 3363 19043 4743 
4 336¢3 | 23043 | 4743 
Shows a first-out electrode of a lead = E: Emitter first-out 
| H | 











OUTLINE 


One row 


consists of 25pcs a 





SN 
[ 


Remove wire than 4pcs 


B: Base first-out 


5.4 PRECAUTIONS FOR HYBRID DEVICE 
(1) GENERAL CAUTIONS 


(1.1) The resin portion of an SMD exterior package 
is small in size compared to the equivalent prod- 
uct package; and the ratio after a humidity critical 
test may be slightly different from that of 
conventional packages. 

Therefore, for use under high-temperature, 
high-humidity conditions the device surface and 
surroundings must be coated with resin material. 


(1.2) Flux elimination after soldering 
When a hybrid device is soldered to a circuit 
board, or after pre-flux treatment, the flux should 
be removed by cleaning, since any flux remain- 
ing on a device may stain the leads. Avoid the 
use of inorganic fluxes, because they are difficult 
to remove. 


(1.3) Handling precaution: lead-forming parts 
When a stress is applied to the leads of a 
device, especially to the leads of super-mini 
transistor among the hybrid application devices, 
it may deform the leads since the device is very 
compact. Therefore, please be careful for the fol- 
lowing.. 


e When mounting on the PC board, use vacuum 
tweezer or a tool equivalent to it. Do not mount 
a device by your hands. This prevents contami- 
nation on lead-soldering surface (mainly oil), 
thus making the soldering easy. 


e When cleaning the PC board, do not apply a 
stress of more than 500g or above onto resin 
and lead parts. When an excessive stress is 
applied these parts, it may cause lead 
disconnection, deforming, and soldering defects. 


e Ultrasonic wave cleaning 


Avoid ultrasonic wave cleaning. When this 
method is necessary for device cleaning, device 
should be cleaned in a short period of time in a 
small-power ultrasonic wave tub. 


(2) Soldering 
The most commonly used soldering methods 
used for hybrid devices are reflow soldering and 
flow (dip) soldering. These methods, their ap- 
plication and precautions are described below. 


(2.1) Soldering methods 


(a) Reflow soldering 
Available heating methods include infrared 
(halogen lamp) heating, laser heating, hot air 
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heating, hot plate heating, heating furnace and 
pulse heater heating. The heat source is used to 
indirectly heat either the entire device or the leads 
and thus melt and adhere the solder. Vapor phase 
soldering (VPS) in which the soldering is 
perfomed in an atmosphere created by heating 
and vaporizing a solution with a high boiling 
point. 

The method most frequently used for reflow 
soldering is infrared heating. While there is no 
sudden temperature fluctuation (thermal shock 
stress) as with the flow soldering method de- 
scribed later, the entire device is heated to above 
the rated temperature for long time so damage 
can accumulate. Also, temperature variations can 
easily occur due to the condition of the plastic 
resin surface, reflections from leads and pad areas 
of the PC board, and differences in absorption 
coefficients, so it is extremely difficult to set 
uniform prescribed temperature conditions. Lo- 
cal temperature increases are also invited due to 
absorption by the plastic resin, especially with 
near infrared heating. The adhesion of the plastic 
resin can also be weakened by temperature 
differences between the resin and leads. This also 
adversely affects heat and humidity resistance, 
so caution must be exercised. 


(b) Flow soldering 


The solder is melted beforehand in the 
atomizing soldering bath or the static soldering 
bath. Soldering is then performed by placing the 
molten solder, device and pads of the PC board 
in contact. Temperature fluctuations and tem- 
perature differences within the device itself, which 
cannot be avoided with the reflow soldering 
method using infrared heating, can be entirely 
ignored with this method, and prescribed tem- 
perature conditions can be accurately set. 
However, molten solder with a large thermal ca- 
pacity can cause excessive thermal shock stress 
when it comes into direct contact with a device, 
which can either weaken the device or cause a 
fatal failure. 

Temporarily fastening the device to the PC 
board beforehand using adhesion is possible but 
the flow of solder can cause loosening and the 
formation of solder bridges. 


(2.2) Mounting precautions 


The melting temperature of solder is higher 
than the rated temperature of the device and the 
entire device is heated to a high temperature; 
therefore, failure to complete soldering within a 


short-time at a low temperature can adversely 
affect the characteristics, heat resistance and hu- 
midity resistance and can even result in failure. 
Consequently, the following items should always 
be observed to reduce as much as possible the 
thermal stress to which the devices are subjected. 


(2.3) Recommended temperature profiles for 
mounting using reflow soldering and flow sol- 
dering. (Note1) 


(Nore 1): Absolutely avoid mounting the 
items such as the power mini. 
and power mold type by the re- 
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(a) Always preheat, whether using the reflow or flow 
method of soldering. 

(b) The difference between the preheating and sol- 
dering temperature should be 100°C or less. 
Soldering a device without preheating can cause 
excessive thermal shock stress which can result 
in damage. 

(c) When preheating and soldering, the temperatures 
of the leads and plastic resin surface shall not 
exceed the temperature ratings. When infrared 
heating is used with the reflow soldering method, 
the difference in the temperatures of the resin 
and leads shall be AT=10°C or less. 

(d) The soldering temperature and time shall be 
260°C for 10 sec. or less. 

When shifting from preheating to soldering, the 
maximum temperature gradient shall be 5°C/sec. 
ro less. 

(e) After soldering is completed, the device shall be 
allowed to cool naturally for 3 minutes or more. 
Forced cooling will increase the temperature 
gradient and result in latent mechanical stress; 
therefore, use gradual cooling. 

(f) Do not apply mechanical stress or shock during 
natural cooling. 
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flowing soldering method. 





Lead temperature °C 


t—More than—1__+——-Morre than —— Time 
2 min. less than 3 min. 
10 sec. 


(Notel) Do not use the flow soldering method for 
power-mini, power-mold, NPM and TO-220 
SM types. 


(2.4) Others 
When using the VPS (vapor phase soldering) 
method of reflow soldering for mounting, please 
be careful for the following. 


(a) Always preheat. Temperature and time are in 
accordance with the recommended profile for 
mounting using reflow soldering. 


(b) The temperature of the vapor varies depending 
on the solution used. Solder in a 215+43°C at- 
mosphere for 30 sec. or less, or in a +5°C atmos- 
phere for 15 sec. or less. 


(c) Use natural cooling after soldering in the vapor 
atmosphere. Do not use forced cooling. 


(3) Circuit board cleaning 
After soldering, use a flux solvent to clean 
the circuit board, using caution concerning the 
following items. 


(3.1) Handling 
Solvents with a high cleaning effect also affect 
the marking ink and plastic resin; therefore, do 
not rub indicator marks with hands or brush while 
cleaning or while a device is in the cleaning 
solution since this can cause the marks to become 
faint or be erased. 


(3.2) Cleaning 

The available cleaning methods include im- 
mersion cleaning and shower cleaning with which 
the entire circuit board is immersed in the sol- 
vent (agitation is used in some cases), vapor 
cleaning with which a solvent is heated to create 
vapor, and ultrasonic wave cleaning with which 
ultrasonic vibrations are applied while the circuit 
board is immersed in the solvent. 

Multiple bath automatic cleaning devices 
which combine several of these cleaning methods 
are also in general use. The following precautions 
apply to these cleaning methods. 


(a) Immersion cleaning, shower cleaning, vapor 
cleaning 
Immersion, shower and steam cleaning depend 
on the chemical action of a solution and affect 
devices little as long as no mistake is made in 
selecting the solution. These methods are suit- 
able for cleaning semiconductor products and are 
recommended. However, immersion time in the 
solution or vapor should be no longer than 1 
minute at a temperature of 50°C or less. 


(b) Ultrasonic wave cleaning 

In ultrasonic wave cleaning, the device is im- 
mersed in a solvent and mechanical vibration or 
shock is applied. This method is widely used 
because thorough cleaning is possible within a 
short time. However, while thorough cleaning can 
be expected, the device is affected considerably 
and prolonged ultrasonic wave cleaning can af- 
fect the bond between the plastic resin and metal 
leads. This makes it easier for the solvent to enter 
the device; therefore, the cleaning time should be 
as short as possible. 

Ultrasonic cleaning should not be used for her- 
metic sealed devices with metal and ceramic 
packages. Resonance may or may not occur, de- 
pending on how the device is mounted on the 
circuit board, the cleaning bath size, ultrasonic 
frequency and ultrasonic output, etc.; however, 
due to their construction, such packages are 
subjected to considerable shock which can shorten 
the service life extremely or even cause fetal 
failure. 


(c) Recommended cleaning conditions 
Immersion cleaning: 
Solvent temperature 50°C or less for 1 
minute or less 
Vapor cleaning: 
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Vapor atmosphere for 1 minute or less 
Ultrasonic cleaning: 

Frequency: 27 to 29 kHz 

Ultrasonic wave output: 0.25 W/cm? or 

less 


(See note) 
Solvent temperature: normal (room 
temperature) 


Cleaning time: 30 sec. or less 


PCBs and devices should be floating or sus- 
pended in the solvent to prevent direct contact 
with the ultrasonic vibrator. 


(Note) Indicates the ultrasonic wave output per unit 
surface area of the bottom of the ultrasonic 
wave cleaning bath. 


(4) Storage 

(a) The temperature and humidity of the storage plac 
should be normal (5°C to 35°C, 45% to 75% 
RH) 

(b) Do not store in places where there is hamful 
(corrosive, etc.) gas or excessive dust. 

(c) Avoid places where there are sudden tempera- 
ture fluctuations since this causes condensation 
which can rust the leads and adversely affect the 
soldering. 

(d) Use storage cases treated to prevent static elec- 
tricity and do not apply loads on the devices. 

(e) Do not store after processing the leads, etc. 

(f) Do not stack the packing cases upside down or 
on their sides. 


(5) Transport 

(a) Handle carefully (do not throw or drop). 

(b) Do not allow rubbing or chafing between plastic 
package devices and high molecular compounds. 

(c) Deep water away (use special care when raining 
or snowing). 

(d) During transport, use boxes treated to prevent 
static electricity. 

(e) Avoid mechanical vibration and shock. 


(6) Overcoating (secondary mold) 
Please observe the precautions given below 
when using overcoating on the following package 
devices from the SMD lineup. 


(a) The power-mini/power-mold types 
The power-mini/power-mold typesare large and 
have a construction that can withstand the stress 
generated by hardening of the plastic resin of the 
overcoat. When overcoating is used, the quality 
and hardening conditions of the plastic resin 
should be carefully investigated before starting 


mass production. The quality and hardening con- 
ditions of the plastic resin differ depending on 
the manufacturer, therefore, it is necessary to 
consult various manufacturers and select an ap- 
propriate plastic resin. 


(7) Others 

(a) All floors, work benches, conveyers, floor mats, 
etc., must be well grounded to prevent the accu- 
mulation of static electricity. Use special caution 
concerning the grounding of work benches with 
which devices come into direct contact and con- 
ductive floor mats. 

(b) Always ground all measuring instruments, jigs, 
etc. 

(c) All workers must wear clothing treated to pre- 
vent static electricity and conductive shoes, and 
ground their bodies using ground rings or ground 
bands. (Ground rings and bands are grounded 
through.a resistance of 0.5 to 1 MQ. to protect the 
person.) 

(d) Use only containers treated to prevent static 
electricity. 

(e) Handle carefully. 


(8) Cautions about power dissipation (Constant 
state) 

Transistor by itself differ from board-mounted 
transistor in power dissipation. Changes in power 
dissipation for representative package types are 
described below. 

Each representative package type and the 
power dissipation change is explained below. For 
details, please refer to the pamphlet ‘Hybrid De- 
vices’. 

(8.1) Super-mini transistors 

Allowable power dissipation of a super-mini 
transistor is 100 to 150mW as a single unit. 
However, when mounted on a ceramic board, the 
value increases depending on board size. This is 


shown in Figure 5.4.1 (transistors used: 25A1162/. 


25C2712). 


(8.2) Power-mini transistors 

Since power-mini transistors are of compact 
size, Pema is only 500 mW; however, when they 
are mounted on a circuit board, thermal diffusion 
from a drain fin to the board will be high. The 
drain power dissipation will then range from 1.0W 
to 2.0W, and a circuit design capability equiva- 
lent to that of TO-92MOD (800 ~ 900 mW) TO- 
126 (1.0~1.2W) is possible. Figure 5.2 shows the 
drain power dissipation for a typical case of 
circuit-board mounting of 2SC2873, 2SA1213. 
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Fig. 5.2 Pc (max) when alumina & ceramic board 
mounted. 


Ta characteristic (28C2873, 2SA1213) 


(8.3) Power-mold transistors 


For straight-type transistors, the power dissi- 
pation (Pc) = 1W. However, LB-type transistors 
with the drain-fin, the installed power dissipation 
increases significantly. When a power-mold 


(9.2) Power-mold transistors 


For power-mold transistors, power dissipation 
in transient state can be taken at much greater 
values than in saturated state. This is shown in 
Figure 5.5 


transistor is soldered to an alumina-ceramic board, 
Pc (1) (1000 mm?) = 2W, Pe (2) (2500 mm?) = 
3W. Figure 5.3 shows the relationship of drain 
power dissipation Pc and ambient temperature Ta 
for the transistor 28C3074, 2SA1244. 


Note in Fig. 5.5 that: 

¢ The display curve is a single pulse. 

¢ The drain Pc value is within the thermal resist- 
ance limitation range. 
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and ceramic boards (2SC3074, 2SA1244). 


(9) Cautions for power dissipation (transient 
state) 

For designing strobe and motor drive circuits 
in cases other than Pc in saturated condition, 
power dissipation that can be applied in a very 
short time is needed. Toshiba supplies several 
types of power-mini transistors and power-mold 
transistors that meet such conditions. Figure 5.4 
shows the relationship of Pc and pulse width in 
transient state for representative package types. 


(2SC3074, 2SA1244). 


(10) Minimum pad dimensions 
Power dissipation is greatly affected by the 
size of collector-connection pad area; the largest 
possible size pad should be used if effective heat 
radiation is a major consideration. 


(9.1) Power-mini transistors 
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Fig. 5.4 Power dissipation in transient state. 
(2SC3074, 2SA1244). 
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Figure. 5.6 Pad Dimensions when Mounted on a Board Reference Pad 


(1) SMALL SUPER-MINI (SSM) (2) ULTRA-SUPER-MINI (USM) 
(EIAJ : SC-70) 





(3) SUPER-MINI (3-LEAD) (SM) (4) 4-PIN ULTRA-SUPER-MINI TYPE (USQ) 
(EIAJ : SC-59) 


0.95 0.95 





(5) SUPER-MINI (4-LEAD) (SMQ) (6) SUPER-MINI (5 LEAD) (SMV) 
(EIAJ : SC-61B) 





os) ello 


Unit: mm 
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(7) SUPER-MINI (6 LEAD) (SM6) 





(9) ULTRA-SUPER-MINI (2-LEAD) (USC) 


2.3 


due a 
= a 


(11) POWER-MINI TRANSISTOR 
(EIAJ: SC-62) 
2.2 





450 


i 


a} Wal Da 
| 1. 7 | 


(13) SMALL FLAT-MINI (8-LEAD) 





0.65 0.65 0.65 


(8) SMALL SUPER-MINI (2-LEAD) (SSC) 





(12) FLAT-MINI 8 TYPE (FM8) 


G- 
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5.5 MOUNTING PRECAUTION 


(1) LEAD CUTTING AND FORMING 

Leads are often cut or formed in preparation for 
circuitboard mounting. Such pre-processing, how- 
ever, can result in the exertion of excessive stress 
on the device interior, leading to serious mechanical 
damage or decrease in reliability. When stress is ap- 
plied to points between the lead and the semicon- 
ductor itself, breaking interior wiring, bonding, or 
case seals. Please take the following precautions to 
make sure that any stress applied during these pro- 
cedures are limited only to the leads. 

Proper care is needed for forming leads on mass 
production line automatic lead forming machines or 
automatic mounting machines. For example, when a 
machine bends a lead as in Figures 5.7 and 5.8, the 
lead must be clamped securely at point between the 
package body and the bending point, ensuring that 
no mechanical stress is transmitted to the device 
package itself. Furthermore, as demonstrated in 
Figure 5.9, no problem should arise as long as the 
leads are bent at the correct angles, and directions 
(i.e., bend only in the vertical direction; never side- 
ways). 

Note, however, that copper leads are used in some 
models. Copper leads are more vulnerable to the 
application of repeated bending stress. The total 
bending angle for copper leads must thus not exceed 


Main body 
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5mm or above 


Lead 


Figure 5.7 How to Bend a Lead 


Device q | 
Lead holder 


Gap 


A distance of a gap must be maintained 
so that the main body does not touch 
the lead holder even when pulled by 
metal mold. 


Figure 5.8 How to Bend a Lead Using a Metal 
Mold 


180 degrees. 

The precautions explained here are primarily those 
concerning bending angle stress. Precautions are 
necessary aS well in regards to the application of 
linear pulling and pushing stresses, as shown also in 
Figure 5.9, 

Also, besides angular bending as shown in the 
examples here, leads can also be formed in curved 
bending. The appropriate curve radius is determined 
from the lead dimensions (for example, a 0.5mm 
radius curve). Such carefully designed curved bend- 
ing are preferable as they do not leave tool scars on 
the finished leads. 


(2) PCB Mounting 

When soldering the device onto a printed 
circuitboard, make sure there is no stress remaining 
on the mounted leads. Stress will remain on the leads 
when the leads are force bent to fit unmatching PCB 
dimensions, when there is space open between the 
device and the PCB surfaces (see Figure 5,10), when 
the device is force mounted onto the PCB without 
sufficient lead forming, or when there is excess tool 
stress remaining after installation. Any stress re- 
maining on the leads can cause stress corrosions or 
whiskering, which can eventually result in problems 
such as line breakages and short-circuiting. To pre- 
vent such problems, circuits should ideally be de- 
signed to properly match device lead layouts. 


or above 


3mm 


|” 


Below 30° 


Below 30° Below 30° 


Figure. 5.9 How to Bend a Lead Wire 
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Figure 5.10 Mounting Example 


(I] EXPLANATION OF HIGH-FREQUENCY CHARACTERISTICS 
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Equivalent parameters of a transistor in- 
clude the device parameters which closely re- 
spond to the internal operating mechanism of 
a transistor and the circuit parameters which 
are indicated as a matrix obtained from 
regarding a transistor as a terminal circuit 
network. 

These parameters are also divided into 
small-signal equivalent circuits (analog cir- 
cuits) and large-signal equivalent circuits 
(digital circuits), in accordance with the 


Table 1.1 List of transistor equivalent circuits 


HIGH-FREQUENCY TRANSISTOR PARAMETER 


extent of signals (amplitude) to be handled. 


Equivalent circuits have been developed 
very much. It is necessary for circuit de- 
signers to select an optimal one by paying at- 
tention to the application ranges and operating 
limits of respective equivalent circuits. Table 
1.1 lists equivalent circuits presently em- 


ployed. 


Among others, small-signal eqivalent circuits 
are hereafter described, since they are gener- 


ally used. 


Early’s T-type equivalent circuits 
(common base circuit) 


Device parameters: 


Small-signal 
equivalent circuits 
(general linear 
circuits such as 
amplification, 
oscillation, 
modulation, and 
demodulation) 


Transistor equivalent 
circuits 


Large-signal equivalent circuit —device 
parameter (nonlinear circuit such as 
pulse, digital, and switching-circuits) 


1.1 Device parameter 


(1) Early’s T-type equivalent circuit 


(Bipolar transistor) 


Figure 1.1 shows Early’s T-type equivalent 
circuit. 
re: Emitter resistance, 
This is represented by the following 
equation, since it is forward-biased resis- 
tance with emitter-to-base junction: 


Circuits parameters 


Giacoletto’s 7-type equivalent circuit 
(emitter and collector common circuit) 


Matrices showing the relation among 
the input and the output by voltage 
and current 

a,b matrices; 

g,h matrices (low frequency) ; 

y,Z matrices (high frequency) 


Matrix showing the relation among 
the input and the output by power 
Ss matrices 
(superhigh frequency) 
(transmittance coefficient, 
reflection coefficient indication) 


Current control model by Evers- Moll; 
Charge control model by Beaufoy-Sparkes; 
Density control model by Linvill; 

other nonlinear models 





Fig. 1.1 Early’s T-type equivalent circuit 
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kT 
re 77, @ 
where, 

k: Boltzman’s constant 

(1.388 X 10723J/°K) 
T: Absolute temperature (°K) 
q: Electric charge of electron 
(1.60 X 10719C) 

Ig: Emitter current (A) 

Equation (1) is changed as follows at 
normal temperature (300°K) if the emitter 
current is represented by mA: 

e 26 ooeeceececs 
. Teak (Q):seceecees (2) 
Ce: Emitter capacitance (Cq7.+Cpe) 

This is represented as a sum of the de- 
pletion layer capacitance and the diffusion 
capacitance. Normally since the depletion 
layer capacitance in an emitter-to-base 
junction is far smaller than the diffusion 
capacitance, it can be ignored. 

The depletion layer capacitance Crp 
and the diffusion capacitance Cpe are rep- 
resented as— 


Ls 
/ 9éqn ty 
Cre =A ——— (F) see eee reecves (3) 
where, ~ ee 


Ae: Emitter junction area (m2) 
€: permittivity 


re 


NN: Majority carrier density (m8) on 
high specific resistance side (NPN in 
this case) 

f): Contact potential difference (potential 


fault when balanced) (V) 
Vbe: Potential applied to both ends of base 
to emitter junction (1) 


q I EW? 
2kTD 


De 


where, 
W: Base width (m) 
D: Diffusion coefficient of minority car- 
rier in base area (m2/sec) 
Kw: Voltage feedback ratio (Early constant) 
This constant, known as the Early 
effect, is a base width modulation 
parameter, 
kT de 


a= “2aW Cone Ve) ee i (5) 


TZ 


where, 
de: Width of collector depletion layer (m) 
Yc: Collector resistance : 
This is a kind of base width modulation 
parameter, represented as follows: 


re = a ees (Q) ie Cea eat wm ae (6) 


Oa. 
Lad OVS 
The value of r- is usually l— 2 MQ or 
SO. , 
C.: Collector capacitance 
Similarly to emitter capacitance, this is 
shown as the sum of depletion layer 
capacitance and diffusion capacitance of 
the collector-to-base junction. However, 
since the diffusion capacitance of the 
collector-to-base junction is far smaller 
than the depletion layer capacitance, it 
ean be ignored. The depletion layer 
capacitance is represented as 
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Cre = Ac /—— (F) 
$0—-Vb‘o 


where, 
Ac: Collector junction area (m?) 
a: Impurity concentration gradient (m~‘) 
Vb’ : Potential applied to both ends of base 
to collector junction (V) 
Usually the value of Cc is 1—10pF. 
@: DC forward current transfer ratio 
This is the only parameter among 
Early’s T-type parameters that depends on 
frequency, represented by the equation 


ene eeeeevee 





ron oO _ 1 
1+j®Cere 2™Cere 
therefore, 
a9 
i ae ee Biles Sent tak (8) 
Lae] 
a 
where, 
Qy: Value of @ at low frequency 


fa: @-interrupting frequency (frequency 
at which @ is reduced by 3db less than 
Qo) 


Fig. 1.2 shows the frequency locus of «. When 
actually measuring @, the difference between 
theoretical and measured values is increased 
as the frequency approaches fa. This is be- 
cause Early’s equivalent circuit is based on 
the primary approximation of physical phe- 
nomena. 

To correct it, Thomas-Moll introduced 
excess phase m and offered the equation 





Fig. 1.2 Frequency locus of a 


The above equation agrees well with mea- 
sured values in frequencies less than fa. 
rpb': Base diffusion resistance 
This is resistance from the center of 
base area to the external base terminal 
which actually contributes to transistor 
action and is determined according to 
shape and dimensions of the transistor 
and base specific resistance. 





r bb. qs (Q) a wteleir0s 6: hae VeleNele ore faves b/o. 8 (10) 
where, 
dp: Specific resistance of base area (Q-m) 


DC Current gain (8) at common 
emitter is represented as follows: 
a 9 1 
1-49 1+ jCpe rde 
a fo 
1+ j%Che Tbe 
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The B-interrupting frequency fs is 
defined as the frequency at which the 
absolute value of B becomes Bo/V2, 
similarly to fa, fg is represented as— 

1 
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(2) Giacoletto’s m-type equivalent circuit 
(bipolar transistor) 

Fig. 1.3 shows the n-type equivalent circuit. 
This equivalent circuit is in itself the same as 
Early’s T-type equivalent circuit mentioned 
above. The only difference from Early’s 
T-type eqivalent circuit is that each parame- 
ter has—in principle— no frequency response. 

Since the physical meaning of each parame- 
ter is easy to understand, this circuit is 
popularly employed. When actually employed 
for circuit calculation, it will prove convenient 
if the basic style shown in Fig. 1.3 is slightly 
simplified by considering frequency range. 





Fig. 1.3 7-type equivalent circuit 


Paramaters of the T-type equivalent circuit 
and those of the 7-type have the correlation 
shown in Table 1.2. 


Table 1.2 Relationship between paramaters of 
T-type and 77-type equivalent circuits 


circuit paramaters circuit paramaters 
Ce 
Te 
1-—a9 
Ce 
: a uC 1l—aq) 










(3) Types and structures of FETs 


FETs can be classified into the following 
two types according to the gate: 

CET { Junction FET Gunction gate) 
MOS FET (insulated gate) 

Fig. 1.4 shows the structures of both types. 

A junction FET is one whose gate-to-chan- 
nel portion is composed of a PN junction; an 
FET whose gate-to-channel portion is com- 
posed of Metal, Oxide, and a Semiconductor 
is termed a MOS FET. FETs are also classified 
into P-channel and N-channel types according 
to the type (P or N) of the semiconductor 
layer through which drain current flows. 

The structural drawings shown in Fig. 1.4 
are all N-channel type. 

Both junction and MOS types have their 
merits and disadvangtages. Since a MOS FET 
is insulated through the: gate from its own 
Structural features, it is much more easily 
broken by static electricity. Unless suitable 
protective measures are taken, extreme care 
must be exercised when handling a MOS FET. 


Source Gate Drain 
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* Substrate gate is usually connected to the source. 


(a) Junction FET 
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* Substrate gate is usually connected to the source. 


(b) MOS FET 


Fig. 1.4 Structure and symbols for FET 


However, almost all MOS FETs incorporate 
a protective diode at the gate to prevent such 
breakage, and it is very rare that they are 
broken when handled in a normal manner. 

On the contrary, junction FETs are not 
damaged if they are handled normally, thus 
permitting them to be handled in the same 
manner as bipolar transistors without produc- 
ing inconvenience. 

Almost all MOS FETs are used for high-fre- 
quency circuits and chopper circuits. This is 
because, compared with the junction type, the 
MOS type is superior in cross modulation and 
inter modulation characteristics, and that 
when used in a chopper circuit, there is less 
spike and switching speed is higher. 

When using FETs for a high-frequency cir- 
cuit, it is necessary to reduce the internal feed- 
back capacitance as low as possible so that sta- 
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ble gain is obtainable. Once FETs were 
employed by adopting a cascode connection 
for this purpose. 

In recent years, this problem was solved 
by producing a cascode FET which two FETs 
are cascode-connected in the interior as well 
as dual-gate MOS FETs. 

Fig. 1.5 illustrates the structure and a 

drawing of an equivalent. connection of a 
cascode FET. 
A cascode FET has two junction gates — the 
one near the drain connected to the substar- 
ate gate; thereby two FETs — namely a com- 
mon source FET and a common gate FET — 
are produced. 

This structure causes feedback from the 
drain to be grounded as alternate current, 
producing an FET with small reverse 
transfer capacitance. 


Drain 


Source 
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Fig. 1.5 Structure and equivalent connection drawing of cascode FET 
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Fig. 1.6 Structure and equivalent connection drawing of dual-gate MOS FET 


Fig. 1.6 shows the structure and equivalent 
connection drawing of a dual-gate MOS FET. 
As far as the operating principle is concerned, 
this FET is identical with a cascode FET. In 


fis 


the dual-gate MOS FET, gete 2 is lead out to 
be grounded for AC and to be supplied with 
positive bias voltage for DC, when the FET is 
used for an high-frequency amplifier circuit. 


It is possible to use gate 2 as an injection ter- 
minal when using for mixing circuit. 
The symbols used for junction cascode FET 


Drain 
(D) 
Gate Gate 
(G) c> (G) 
Source 


(S) 


(a) Junction cascode FET 


and dual-gate MOS FET are shown in Fig. 
1.7. In addition to above, a power FET anda 
GaAs FET are avilable as other versions of 
FETs. 





Drain Drain 
(D) (D) 
Source Source 
(S) (S) 


(b) Dual-gate MOS FET 


Fig. 1.7. Symbols used for junction cascode FET and dual-gate MOS FET 


(4) FET equivalent circuit 
Similarly to bipolar transistors, FET can be 
indicated by using an equivalent circuit. Fig. 
1.8 is a schematic diagram of the equivalent 
circuit by relating to its structure. 


oO Gate (G) 







Source (S) Drain (D) 


Cps 


Fig. 1.8 Equivalent circuit in relation to 
structure |of an FET 


This diagram is rewritten into an equivalent 
circuit in Fig . 1.9(a), and further rewritten 
into a practical, simplified equivalent circuit 
in Fig. 1.9(b). 

Cop, Ces and Cpg shown here are parasitic 
capacitances. Since their values are relatively 
small, it is possible to ignore them unless this 
circuit is used in VHF regions. 

However, when using transistors whose 
capacitances between electrodes are large, 
such as a power FET and a high-gm FET in 
low-frequency regions, these capacitances 
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must be considered fully. 

For FET to be used in chopper circuits, it is 
necessary to keep the difference between Cpg 
and Cas small to prevent spikes. 


This equivalent circuit shows the charac- 
teristic of an FET very well, because it is 
related to the structure of an FET and it is 
shown by using basic parameters not depend- 
ing on frequency. 

As shown in the simplified equivalent cir- 
cuit, for example, it is understood that DC 
input resistance (which is infinity) can be 
practically ignored and that Cp (internal 
feedback capacitance) is an unstable factor at 
high frequency. 

At low frequency, it is possible to ignore 
capacitance; input resistance is infinity, while 
output resistance=Rps. This is almost the 
equivalent circuit of a vacuum tube. 





(a) Equivalent circuit 





(b) Simplified equivalent circuit 


Fig. 1.9 Equivalent circuit 


1.2 Circuit parameters 

This is a method used to describe a transis- 
tor by regarding it as a four-terminal circuit 
network and by using the electrical charac- 
teristics of terminals irrespective of the physi- 
cal characteristics of the transistor. 


(1) Matrices showing the relation among the 
input and the output by voltage and 
current. 


Those matrices have the six types shown in 
Table1.1(a, b, g, h, y, and z matrices). Among 
others, both‘h’and“y”matrices are used com- 
paratively often. 

Figs. 1.10 and 1.11 show the definitions of 
“h” and “y” matrices. Classification between 
the common emitter and the common base 
in shown by using suffixes e or b after i, r, f, 
or 0. 





Fig. 1.10 Circuit network by using “h” matrix 
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Fig. 1.11 Circuit network by using “y” matrix 





The physical meanings of each parameter in 
Figs. 1.10 and 1.11 are as follows: 


hj: input impedance 

hy: voltage feedback ratio 

hr: current gain 

ho: output admittance 

yi: input admittance 

yr: reverse transfer admittance 
yr: forward transfer admittance 
Yo: output admittance 


The h matrix are often used for the low- 
frequency regions, and y matrix for the high- 
frequency regions. 


(2) Matrix showing the relation among the 
input and the output by power 

Such phenomena as the reflection and trans- 
fer of waves in microwave circuits (such as 
waveguides and cavity resonators) are usually 
indicated by a “s” matrix (scattering matrix). 

As the frequency limits for semiconductor 
products expand, the “s” matrix is occasionally 
used as a circuit paramater. 

The definition of the “s” matrix is shown in 
Fig. 1.12; the physical meanings of each 
parameter are as follows: 


Si: : input reflection coefficient 
Si2: reverse transfer coefficient 


Table 1.3 Conversion of parameters 


‘Ss. 
(1—si) (1 +s0)+srs¢ 
2Sr 
(1—si) (1 +s0) +5rss 
— 2s1 
(1—si) (1+s0) +srsr 
(1—si) (1—So) —srsr 
(1—si) (1+s0) +srst | 
(1 +o) (1—si) +SrSf 
(1+si) (1 +580) ~srsr 
—2Sr 
(1+si) (1+s0) —srsr 
—2s1 


(1+s)) (1 + So) —SrSf 
(1+si) (1—so) +5rs1 


(hi—1) (ho +1) —hrhr 
(hi+1) (he +1) —hehe 
2hr 
(hit+1) (ho +1) —hrhe 
— 2hi 
(hi +1) (ho +1) —hrhre 
(1+hi) (1—ho) +hrhe 
(hi+1) (ho +1) —hehs 


Sei : forward transfer coefficient 
S22 : output reflection coefficient 


be 
Suffix b or e is used to indicate the common 


(l—yi) (1+yo) +yryt 


(1 +yi) (1 + yo) —Yyryf 
—2yr 
(1+yi) (1+yo) —yrys 
—2yt 


1 (l+yi) (1+ye) —yryr 


(1+yi) (1—yo) +yrys 
(1+yi) (1+yo) —yrys 





base or the common emitter in the same bi] _ 
manner as y parameters and h parameters. 7 


b 


(1 +i) (1+5so) —SrSf 





7 _ is . al 
a2 St So a2 


Fig. 1.12 Circuit network by using “s” matrix 
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Table 1.4 Conversion formulas for “h” parameters 


Converted” h’ parameters 


Common base Common emitter Common collector 


1 


collector 





Ah. =hie* Noe —Hre te Ahy = his!+ ho, —hep he Mh. =Nie Noe Hee “ee 


Table 1.5 Conversion formulas for “y” parameters 


Converted “‘ y’*parameters 
Common base Common emitter Common collector 


— (¥en + You ) >Yp, — (Yin + You) 
f ~(¥eF Yin) Yin 


= OVis + Yee) 
re (Ve + Yoe) Yoe a (Vie +yY;.) 


Yoc — (Ve Ve) : —(Y;.+ Y,) 
—(Yre+ Yee) ZY 


N 
fu 
® 
+ 
® 
= 
x 
Xu 
3 
2, 
& 
> 
3 
= 
3 
© 
= 
ne 


Common 
collector 





2Y.= Viet Vere + Vte t+ Yoe 
ZY = Vin t+ Veo + Vin + Yor 
zy, =Yi of Vere a Vie + Voc 


19 


Table 1.6 “h” parameters converted by Early’s T-type device parameters 


Common base Common emitter 


 f r 
rettyy'((1—a0) + i) | gi itdeas cas 8 oe 
f bb 
| [—a,) 4)0/ 
1 +i(f/fa) ( ao) +)(f/fa) 


ae 
, iz 
j2nfC.r yy’ 2nxfaC.r fa 


“* (1—a9) +)(f/fa) 


—~ ao ao 


1+3(f/fa) (1—a9) +j(f/fa) 


- f . f 
J-(1 4+) Ta? 


sah (ESS aC HF 





Table 1.7 “y” parameters converted by Early’s T-type device parameters 


Common base Common emitter 
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a0 Re (hee) 0; « 0 Re (hob) oo 


(1) Common base 


Re (hie) — Ta 


rp’ rhb + as 








0 axtaCe 
Re (hoe) 


(2) Common.emitter 


Fig. 1.13 Frequency locus of “h” parameters 


Please refer to Tables 1.3, 1.4 and 1.5 for the cor- 
relation and conversion of common base and 
common emitter among circuit parameters. 

Figs. 1.18 and 1.14 shows the frequency 
locuses of “h” and “y” parameters obtained 
from Tables 1.6 and 1.7. 

The above-mentioned parameters vary ac- 
cording to the operating points and tempera- 
ture; thus, circuit designers should effect 
designing by comprehending the rough trends 
of such variations. 


LR. (yin 1 Re (yrb) — 
bb fe —2nfaCe 0 





0 QrfaCe(Ltre/rnn) 


Te Re (yfh) oe Re (yen) 


(1) Common base 





Im (yre) ver 


Solid line: theoretical curves 


Hyphenated line: measured curves 


(2) Common emitter 


Fig. 1.14 Frequency locus of 
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y parameters 


2. GAIN AND STABILITY 


Figure 2.1 shows the basic high-frequency am- 
plification circuit of a transistor/FET and its equiva- 
lent circuit. When this amplification circuit is tuned 
to the center frequency, the capacitance is removed 
and only the conductance remains as shown in the 
equivalent circuit in Figure 2.2. 

In this circuit, if both the capacitance and the 





Input 


Active 
Device 


conductance are neutralized, or, for active devices 
with small reverse transfer capacitance, such as 
cascaded FETs, it can be assumed.that lyrl = 0. Also, 
when the unloaded Q in the J/O coil is large, and 
when loss conductance g; and g2 are ignored, an 
equivalent circuit with simple configuration is 
structured as shown in Figure 2.3. 


Output 








is: signal constant current source 

gs, Cs: signal source conductance, capacitance 
gi, Ci: input conductance, capacitance 

L;, L2: J/O tuning inductance 


2o, Co: output conductance, capacitance 

21, Zo; power loss conductance of an I/O coil 
g., CL: load conductance, capacitance 

C,, C,: additional capacitance in external I/O 


Figure 2.1 Basic High-Frequency Amplifier Circuit and Its Equinalent Circuit 





Figure 2.2 Equivalent Circuit (Tuned Frequency) 


Figure 2.3 Unidirectional Equivalent Circuit 


We now find the power gain of the equivalent circuit. 


Py |v | gp 
TO —_cinesccscccccccccccccccscccccccscccnccccccosscccccoscces 1 
CP= Bi@Max) ~ Ti /4g, ” 


Combining with 





ee fee i, =—U: (2, + 8; 
= Bo + BL » Is I (gs gi) 
we obtain 
2 
G Aye Bestia (2) 


P=". +8) * (20+ Bi) 


When gs=gi and g:=g0, the power gain becomes maximum; namely, when the input and the output are 
matched. 


2 
Gp (Max) = lye? ene een ee eee ee 3) 
A4gig0 

Gp (Max) is MAG (maximum avalilable gain) that can be achieved when a device fully matches with the 
input and the output unidirectional. 

Therefore, in practice, power gain (stability gain) must be considered stability. 

The active device sap, coefficient s is 

8i ° So 


7 1 + cos (6, + 04) lycl + lye! Pe cuasstac hades tsadaupnesabanpeseasenervbcusousvaatens (4) 


Where ¢g is the phase angle of the y parameter 
{ o, = tan (b,/g,) 
or = tan™ (bigs) 


This means that it is inversely related to the gain, i.e., the better for the stability coefficient s large I/O 
admittance, and small forward transfer admittance are. 


—= Susceptance 





—*> Conductance 


Figure 2.4 Phase Angle Diagram 
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The stability coefficient is calculated from the device y parameter, and, if s>1, it is stable without con- 


sidering the I/O circuit; however, when sS$1, there is a danger that the I/O circuit may cause oscillation. 


In a high-frequency amplifier circuit, S is expressed by using Gi and Go. 
se Be te ee (5) 


ee as ee Ge 
1 + cos (6, + 0) ly. | l ye 


Where Gi = g. + £1 + gi 
Go = 20+ 22 + Bi 


The relationship between this S and the stability coefficient of a device (s) can be expressed as follows 





S= G;Go ok 
Lio 
oe a eg on rR ene (6) 
&; £0 
S258 


In other words, by selecting larger g., g, or g,, g, increase the circuit stability. 
When the input and output are matched, even though the loss conductance of the coil is (g,, g,) = 0 


Gj = g.+ gi = 2g; 
Go = 20+ 2. = 280 
S = 4s 


and stability can be achieved that is four times larger than that of a device. 
After considering the power gain, S is expressed by 


1 2 lyel 


This formula can be changed to 





4 g-g,  lyfl? 
Gp =—. Dt sist amines + Seseneteleieuhaalanseaavanees (8) 
P“S ‘ T+c0s 0,40) Ob  TyrlTyfl ” 4eie, 
4s 
Sige VOPAMAX):  cccsidictsvicieraidminmaninatnwniincnen (9) 


Select ‘4’ or more for the value of S: S24. 
Gp < s- Gp (Max) 


A stability gain of s$1 in the circuit can be achieved when device stability coefficient s is multiplied by 
MAG. 
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Table 2.1 shows the Gp of a high-frequency transistor/FET when MAG and S=4. 


Table 2.1 Gain and Stability (Example) 
f = 100 MHz 


PMA CB) | ts | p(B) 
2SK192A 2 6.9 0.023 
J-FET 
MOS FET 


Several methods are available for achieving stable gain in high-frequency circuits. The most popular 
method using a circuit is to ignore the feedback by installing a neutralized circuit. Figure 2.5 shows an 
example. 12p 












Output 





Figure 2.5 2SC380TM10.7MHz Amplifier Circuit 


Another method is to lower the feedback capacitance by cascode connection. Figure 2.6 is a typical example 
of a cascode-connected circuit. 


258C3125 
2SC31 23 





osc Figure 2.6 TV Tuner VHF MIX Circuit 


For transistors, the Faraday shield (electrostatic screen) method is used to prevent interference from active 
devices. 

For FETs, devices with cascode equally connected inside the device — such as cascode FETs and dual 
MOS FETs — are equivalent to the method mentioned above. 
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3. 3-TERMINAL MOS FET FOR USE AT HIGH-FREQUENCIES 


(2SK241, 2SK302) 


This 3-terminal MOS FET is a new type of MOS 
FET that leads current electronics technology. The 
dual-gate MOS FET is the most popular type of 
conventional high-frequency MOS FET. In this type, 
Gate 2 achieves several advantages when compared 
to junction-type FETs or bipolar transistors. Gener- 
ally, Gate 2 can be used as the local oscillation sig- 


Dual-gate MOS FET 





Unnecessary a 
2 resistors and | 
1 condensor 
can be saved. 


3-terminal MOS FET 






MIX 


Figure 3.1 


Assuming that a dual-gate MOS FET can achieve 
good performance when the Gate 2 bias voltage is 
zero, Gate 2 only needs to be grounded; however, in 
practice, Gate 2 has to be biased in a voltage range 
of 3 to S5V. 

Passive components required for this purpose are 
at least two resistors and one capacitor. However, a 
3-terminal MOS FET does not require such compo- 
nents to achieve the same characteristics as a dual- 
gate MOS FET. 
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nal injector terminal for mixer circuits, and an AGC 
terminal. However, there is another method as shown 
in Figure 3.1. This shows a typical high-frequency 
amplifier in a Hi-Fi tuner. Gate 2 in the figure is 
used only as a DC fixed bias terminal in order to 
achieve power gain. 


Dual-gate MOS FET 


ik cD 
G1 o-—+ 
S Go 


Uy 


3-terminal MOS FET 


GO D 


Figure 3.2 


The 3-terminal MOS FET is a cascode-connected 
device that connects Gate 2 of the dual-gate MOS 
FET to the source. 

In addition, special consideration has been given 
to maintaining excellent performance even when Gate 
2 is zero biased: this is achieved by the channel 
control from the Gate 2 side. 

Moreover, our original manufacturing technique 
allows a decrease in the amount of bonding for reli- 
ability improvement. 

Three types of packages are available to respond 
to trends in compact FM tuners: Mini Mold 
(2SK241), Super Mini (2SK302), and Ultra Super 
Mini (2SK882). 


4. AGC OF DUAL-GATE MOS FET 


4.1 Typical AGC Circuit in Dual-gate MOS FETs 


Dual-gate MOS FET AGC (automatic gain con- 
trol) is achieved by changing the bias of Gate 2. 
This type of control is used mainly for the RF stage 
in TVs (VHF/UHF) and FM tuners. Figure 4.1 shows 
a typical example of a bias circuit. 

One point in the design of this circuit, shown in 
the figure, is the proper setting of Vo: and Vs. 
Briefly, the Ip-Vcis operation point locus in Gate 2 
Vacc is determined by the setting of Voi and Vs. This 
is because there is a close relationship between the 
Ip-Vcis Operation point locus and gain reduction — 
cross modulation characteristics. The Ip-Vcis opera- 
tion point and the cross modulation characteristics 
are described below. 





4.2 Relationship Between Vogis and Cross Modula- 
tion, lyfsl, Ip 


Cross modulation (undesire signal level) — Veis 
characteristics against Ip, lyfsl — Vois characteristics 
are shown in Figure 4.2 as a representative example. 

Three bad points (A, B, C) of the 1% cross 
modulation characteristic in lyfsl — Vois characteristics 
can be seen, and three good points (D, E, F) can also 
be seen. In short, the figure shows that in a region 
with a sharp lyfs! — Veis curve, the secondary lyfsl 
(tertiary Ip) order term is large, and therefore is bad; 
the region close to the straight line is good since 
secondary lyfsl is small. Explanation of each point is 
as follows. 


MIX 


O VDD 


Ah 


Figure 4.1 Typical AGC Circuit In a Dual-Gate MOS FET 


110 


bah, 
oe) Ko; © 
ie, © -, 


Undesire signal level X-Mod (dBy) 50Q open 
S 





Ip (mA), |y¢g | GnS) 


Veis (Vv) 
Figure 4.2 Ip, lyfs|, X-Mod-Vgis Characteristics 
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(1) Point A 

This point is that in the section close to the OFF 
state of the front-stage FET in a dual-gate MOS 
FET, similar to that of single-gate FET and bipolar 
transistor’s reverse AGC, place where GR (gain 
reduction) is large has very poor cross-modulation 
characteristics. Therefore, in a dual-gate FET, it is 
not favorable when Gate 1’s operation point with 
large GR is in A range in which AGC is applied at 
Gate 2. This should be avoided at all times. 


(2) Point B 

From the viewpoint of the Ip — Veis (or lyfs! — 
Vais) Characteristic, this is the point where the rear- 
stage FET starts to have an effect (the front-stage 
FET, however, is controlled by the A and F points). 
This is a point that exists at all times if the device is 
a dual-gate FET. The Vgis at this point is character- 
ized by Vos becoming smaller, it moves close to 
Veis orp, and the cross modulation tends to be worse. 
However, this point is passed through when the 
actual-GR is small (Vos is large). Therefore, 
mounting on a tuner is not a problem since it is 
buried by the cross modulation (MIX) after RF. 


(3) Point C 

From point B which is affected by the rear-stage 
FET, this point moves to a section one step before 
being affected by the rear-stage FET increases. Like 
point B, this point exists at all times if a device is a 
dual-gate FET. The point’s position on Vgis shows 
similar movement against Vgs as point B. Also, the 
cross-modulation characteristic tends to become 
similar to point B. However, a problem that is dif- 
ferent from point B arises. If this point of device 
cross modulation is poor when passing through GR 
= 10 to 30 dB, that affects tuner characteristics. 


(4) Points D, F 

These two points exist because there are A, B, 
and B, C points with poor cross modulation on both 
sides against Vois. In other words, when Ip is Taylor's 
series by Vois, tertiary order term/primary order term 
codes move inversely, and inevitably, tertiary order 
term/primary order term equal to zero. Also, the Veis 
range of these points is very narrow, and since cross 
modulation on both sides is poor, it is very difficult 
to trace these points as an operation point against 
Vos. Therefore, in cross-modulation characteristics 
(undesire signal level vs GR), it may be considered 
that there are some good points in cross modulation. 


(5) Point E 
In Ip — Veis (or lyfsl — Vois) characteristics, this 
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is the point strongly affected by the rear-stage FET 
characteristics. The feature of this section is that GR 
is relatively large and cross modulation is good (most 
advantageous part of a dual-gate FET). The position 
on Vgis is that as Vog2s becomes small and point C 
moves close to the Veis orp, the Veis range becomes 
wider. 

When applying AGC to Vo@s, the device must be. 
designed to place a larger GR’s Vois operation point 
at Point E in order to make best use of the advantages 
of a dual-gate FET. 


4.3 AGC Circuit Design in Dual-Gate FET 


AGC circuit design considering the dual-gate 
FET’s cross-modulation characteristic, in short, re- 
quires the Ip — Vois operation point locus to be set 
against Vacc (=Vos). The relationship between the 
Ip — Vois Operation point locus and the cross modu- 
lation characteristic using the actual test data is given 
below. A dual-gate MOS FET for TV/VHF tuner 
RF, the 3SK126, is used. 

Operation point locus ® in Figure 4.3 shows a 
poor example where it does not reach point E when 
Vos is small (GR is large); the 1% cross modulation 
characteristic in Figure 4.4 shows the poor result 
where GR is large. On the other hand, operation 
point loci @ and @ reach Point E where Veos is small, 
and the 1% cross modulation characteristic is better 
where GR is large. Also, for Point B (near GR=4 dB 
in Fig. 4.4) and Point C (near GR=15 dB in Fig. 
4,4), the operating point loci @ and @ are better when 
compared to ©. This is because the operating point 
passes through Point B and C where Vojz is large, in 
the order @, @, ©. Therefore, when designing a 
circuit by placing the operation point locus on Point 
E where GR is large and cross modulation is in 
good condition (for @ and @), the cross modulation 
characteristic at Point GR will automatically be good. 

Considering the above, we now find Vgi, Vs, Rs:, 
and Rs: in the 3SK126 using the circuit shown in 
Figure 4.1. 


Gain Reduction(dB) 


3SK1 26 


@Vps =: 6V 





Vais\) 


3SK1 26 
Desire signal: §200MHz 


Undesire signal: 212MHz 


80 85 90 95 100-105 


Undesire signal level (dBw) 502 open 


Figure 4.4 1% Cross Modulation Characteristics 
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Ip (mA) 





First, the FET must be completely in the OFF state in Vacc = Ov condition; Vslm = o must have some margins 
for its determination. 


V; | D=0=> 1—Vo2s (OFF) (V) PPOPTTTTTIVITITITITITIVITITiTTTrirrrriirrirrrrr irri Tre Terri Try (1) 


Next, for the Vgi, Vois (=Voi—Vsl-o) is required to be at Point E under the condition of Vacc=0 and Vshp-o 
= 1-V When operation locus (3) in Figure 4.3 is used, Vg: becomes 


G2S (OFF)’ 
Vois — Vois (OFF) + 3y OOOO Oe CC OOD OOOO OOO EOE E OOOO SESE DEO HOD OOOO TEDE SOHO DESEO SESE SOLO (2) 

Therefore, 
Voi — Vois (OFF) + Vlip=0 + 3y SOSH OSAESSHSEHSHSHSHSESHSSHSSHHESHSEHSEEHSHHESSHSOHSHESHEHEEECAEHTERESSES (3) 


When (1) is substituted in equation (3), 


Voi = 4 + Vois (OFF) (V) CO me eee eee sess ese sess seh OS OE SSO OHEH ESOS OSES SEES OOOO SEED EOEEEE (4) 


Also when GR = 0 dB, Voeos = 3V, and Ip = 10 mA, Vacc max, Rs), and Rs 
are determined as follows. 


Rs = Rs: Rgo/ (RsitRs2) teens sidascacsaeedergesvensed euetensitssereanesarenies (5) 
Void: esecat aque VepeCV lince st RCI WIA) sccnauatncein (6) 
Voos = Vaccmax - (Vslma=0 + RS X LOMA) =3(V) so cveseereeeetenceereneees (7) 


and the design is completed after 


Rs = {Voi — Vs | 1 =0 — Vois|vG28 =3V. toss, }/LOMA (QQ) vressesesesesseeseeeseees (8) 


V ea 3 4 Vs cok Rs X 10 mA (V) ee ccccccccvcccecccccesoce (9) 


Using Figure 4.3 as a reference, when Vais (OFF=OV, Vo2s (OFF)=O0V, 
Vais | ve2s = 3v, 1D = 10ma =0.92V, the Vs|w=0, Vai, Rs, Wace range becomes 


Vslipeo = 1V 
Voi =4V 
Rs = 208Q 


Vacc = OV~6.08V 


Also, when Vps is under 6V GR=0 dB (Vg2s=3V, Ip=10 mA), Vpp become 
as follows. 


Vpp = Vs|p=0 + R, X 10MA + Vos} ys = 3v, p= 10mA 


=1V+2.08V +6V 
=9.08V 
Finally, Rs; and Rs2 must be found. 
Rg = RgiRgo/ (Rsi + Rgz) = 208Q  vsssessesseseeseessesssnsensenensencensssssneeseeneenees (10) 
Vs|m=0= VopRso/ (RsrtRsz) = 9.08 X Rgo/ (RgrtRgz) = LV vressesseeseeseeees (11) 
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When equation (10) is divided by equation (11), 
Rs:/9.08 = 208 
Rs; = 208 < 9.08 = 1.89KQ 

Therefore, Rs. = 234Q 


The AGC circuit design in dual-gate FET, considering the cross modulation characteristics is now com- 
pleted. 


5. INTERMODULATION AND CROSS MODULATION 


In general, for semiconductor amplifiers (bipolar transistors, FETs), output current and input voltage are 
related as follows. 


Io = a9 + A: Viet 82 Vie? + a3V be? + a,Vre" As V er MR: abekee sevecnch becenctetaeds (1) 


(For FETs, Ic=>Ig, Vie=> Vs) 


Here, when two signals of angular frequency @, and G» are inputted, the output frequency component will 
contain different types of components such as V,.”, Vi-*, etc. 
The input signal is calculated as follows. 


Ve= Visi@it + VoSinOsE ab seteeeses ee eel einen: (2) 


Here, equation (1) is substituted in equation (2). But to simplify this formula, V;.* should also be consid- 
ered. 
Ic = agta; (V;sin@,t + V2sin@)t) 


+ > a2 (V2 + V2?) a ao(V :2cos2@;t + V2’cos2@t) + a2V;: V2cos (@1F @) t 


+ = a3 (VPsin@t + V2sin@yt) — i. a3 (VPsin3a@it + V2?sin3a@nt) 


eS ai re or ee Te 


i a — a3{ Vi7V2sin (#20; — W2) t + Vi V2’sin (+ 2M» - @;) t 


eerie AR nip a 


In equation (3), [ — 7 represents the inter modulation term and[__] represents the cross modulation. Figure 
5.1 shows equation (3) in spectrum figure. 


a 
See yeti 
A Za Vi V2 component ee > a ViV: component by f; signals 


C by f2 signals 
4 





Ofe fy; : 


woh 


an ZL Fk 


Figure 5.1 


dl 


5.1 Intermodulation 


(a) On both sides of two neighboring signals (f,, f2), 
the frequency components (2f,-f2, 2f2-f,) appear in 
a region that shows the difference of the two 
signals. This is generally called IMD 3'rd distor- 
tion. 

(b) In transmitters, inter modulation problems occur 
mainly because in SSB and FM-modulation 
transmitters, signals may interfere with 
neighboring channels when inter modulation is 
large. 

(c) In tuners, inter modulation problem occur because, 
if there are three broadcasting stations (f1, f2, fs), 


25SC5084 


@ VoR=10V 
f'=400MHz 


Pi,=—-10, —20dBm 


Intermodulation level IMD (dB) 


— 


i] 
= 
gg, ee Se, | a ee ee ee 


RGRGRSRERE 


(f; = 400MHz, fo = 400.1MHz) - 





fe 
1 2 3 


2'e SERPS 


and if a tuner is tuned to f,, f, signals are affected 
by f, and f; signals and the relation is f;=2f2-f; or 
f\=2f3-f.. 

(d) Measurement and expression of inter modulation 
are as follows. 

(1) Input signals f; and f2 are inputted with the same 
levels. 

(2) IMD 3'rd distortion is expressed by the differ- 
ence (dB) between f, (or f2) output level and 2f,- 
f. (or 2f.-f;) output level. As the dependence of 
IMD 3'rd distortion on input level (or output level) 
increases, the value gets worse. 


IMD — Ic 


eke 5... Re eT aaa PR 
SRS CEE RT SC ETE LACE EE 
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HERE 0, Ot ee TR es ee ee ee 
ee oe ee ee 
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Hl 


nn ie ee ee ee ee ee ee 





5 7 10 


Corrector current Ic (mA) 


Figure 5.2 Intermodulation Characteristics 


5.2 Cross Modulation 


(a) When there are two neighboring signals (f,, f2), the 
f. (or f,) signal affects f, (or f2). For example, 
when tuned by a non-modulated signal f;, the 
modulated f2 signal affects the f, signal and cre- 
ates f, modulated signals in wave-detection out- 
put. 
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(b) This problem arises in TV tuners when there are 
neighboring broadcasting stations (f1, f.). When 
tuned to station f;, the video and audio signals 
are affected by the powerful station f, video and 
audio signals. 


(c) Measurement and expression of cross modulation are as follows. 


(1) When the desire signal is f, and the undesire signal is f2, the f,; signal is the non-modulation state and the 
f, signal is 30% AM modulation at 1kHz. 


e; = E, sinat 
€2 = E, (1 + m2 COS Wyy t) Sin Mot 


(Notes) m2:  undesire signal modulation ratio (0.3) 
m2: modulation angular frequency (fm2 = 1 kHz) 
(2) By inputting e; and e2, output is formed as the f,; component by equation 3. 


a3 : 
Ic = aE, {143 - Pe mE?” COS Mmat) sin wt 
1 


As shown by the above equation, the required f, signal (originally non-modulated) is modulated by undesire 
signal f, according to the following equation. 
mx=3: = -m°E?* 
The modulated signal is expressed by 
Ic = ajE, {1+m, Cos Wm} sin @;t 


m;: desire signal modulation ratio (0.3) 
@m1i: modulation angular frequency (fml = 1kHz) 
Therefore, the cross modulation exponent is 


Mx 3a3mE,” 
Ke=— = asm 
My) a;my 


In general, cross modulation is expressed by the level of the undesire signal E, where Kc=0.01. Therefore, 
when m,=0.3, m2=0.3, 


1 a) 
hy fe 
> \F300 | a3 


This shows that E, becomes larger if the distortion component is smaller (smaller a3), thus making inter- 
ference difficult. 
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6. DIODES FOR USE AT HIGHFREQUENCIES 


6.1 Variable Capacitance Diode 


Variable capacitance diodes are generally called 
varicap diodes. Rectifiers and switching diodes use 
the rectification property of the PN junction, and 
the constant-voltage diode uses the zener drop and 
avalanche drop. Varicap diodes, however, use the 
the change in PN junction capacitance caused by 
the reverse-bias voltage. These diodes are used in 
AFTs and AFCs in TV and FM tuners, or as FM 
modulators. 

Due to progress in semiconductor technology, 
ICs that integrate automatic tuning control func- 
tions by means of varicap diodes are now widely 
used in TV and FM/AM tuners. These tuners are 
thin, compact and lightweight when compared to 
conventional mechanical tuners. Varicap diodes are 
currently widely used in various electronic fields 
including commercial equipment such as TVs and 
radios, and telecommunications. 

(1) Basic Operating Principle 

When the PN junction diode is reverse-biased, 
the depletion layer is affected by the reverse-bias 
voltage Vr. The PN junction capacitance depends 
on the width of the depletion layer. 

If the depletion layer is wide, the capacitance is 
small, and conversely, if the range is narrow, the 
capacitance is large. Therefore the junction capaci- 
tance is controlled by the reverse-bias voltage Vr. 


Depletion layer 





Cathode 


Figure 6.1 Operation Diagram 
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(2) Equivalent Circuit 
Figure 6.2 shows a varicap diode expressed by 
its equivalent circuit. 


Anode 


Cp-case 


Rp -lcase 





Cathode 


Figure 6.2 Equivalent Circuit of a Variable 
Capacitance Diode 


C;: Junction capacitance 

I;: series resistance 

R,j: junction power loss resistance 

Ropcase: Case power loss resistance (dependin on 
tan 5 of the resincase used) 

Cy-case: Case Capacitance 

L,:lead inductance 


When the frequency is low, lead inductance Ls 
can be ignored; when junction capacitance Cj is large, 
the case capacitance Cp-case can be ignored. 


(3) Varicap Diode Types and Features 

Varicap diodes can be classified into three types 
depending on the inpurity density distribution: graded 
junction type, abrupt juntion type, and hyperabrupt 
junction type. 

These types are shown in Table 6.1. 

Here, n is related to the equation mentioned be- 
low in determining the coefficient capacitance 
(C) — reverse voltage (Vr) characteristic grade. 


C=K (VrRt+0)" 
K: determined by inpurity density distri- 
bution, dielectric constant, junction area 

$: diffusion potential 


Table 6.1 Variable Capacitance Diode: Types and Features 


Classification Inpurity Density Distribution fe a4 Application 
Pp ' 


Narrow variable range of ca- 
General-Purpose | nacitance; not used as a 
Switching varicap diode. 















Graded 
Junction Type 



























Stability in C-V curve is high; 
pairing is unnecessary when 
used for tuning. Capacitance 

change rate is small and high 
control voltage is required. 













AFC 
Tuning 
Modulation 


Abrupt 
Junction Type 








Capacitance change rate can be 
large even when 

the working voltage range is 
narrow; on the other 

hand, a large number of diffu- 
sion processes are 

required, and C-V curve has 
low stability. 

















Hyperabrupt 
Junction Type 







(4) Basic Parameter of a Varicap Diode 


Vr: reverse voltage 

Applied allowable voltage in a reversed-bias state varicap diode. 
Cr: capacitance between terminals 

Figure 7.2 shows the total capacitance between anode and cathode in the equivalent circuit. 
Cay: capacitance between terminals with Vp=3V (same for Coy and Cosy) 


C3y/Coy: capacitance ratio between terminals with Vp=3V, 9V 
(used in varicap diodes for tuning purposes) 


K: capacitance ratio 


K = (capacitance between terminals in each voltage) — (capacitance between terminals in reference voltage) 
Capacitance between terminals in reference voltage 


Q: performance characteristic 

In a circuit or a material, stored energy rate against energy consumed by a 
resistance component. 

In the equivalent circuit shown in Figure 6.2, when lead inductance Ls, case 
capacitance C, case are ignored, it can be expressed as 


a ee, (2) 


1 1 e 
aoCir, + ( —— ———— )/wCc 
J ( Rpj Rp —case ) J 
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Generally, it is expressed as 
1 , 
OS Sows soa Gece unisnd casas ees ecdausieaneeauicsueneseesvoosustaceseeetecosasana ss 3 
OCjrs ( 


r;: Series resistor 
One of the parameters that describes the performance characteristic Q can be expressed by 





1 | dy 1 dy 
s ——— cenmeeremarermoarect +—— Se + R PCOSHHOHEEOEEHOHHHEEHEEEOOSEEETEOEOO SHOES (4) 
: Sj J qunN(x) Sj J quP(x) x 
Sj: Junction area; jin: electron mobility; up: electron-hole mobility; 


N(x): inpurity density distribution on side N; P(x): inpurity density distribution on side P; 
Rc: contact resistance 
Matching: 
For tuning varicap diodes, characteristics for all diodes must be equal when they are used in same tuner. 


This is required to guarantee the tracking of a tuner. Generally, pairing deflection of capacitance between 
terminals for each reverse voltage Vr is 3% or below. 


(5) Voltage Dependency In a Capacitance 

Depending on the inpurity density distribution rate, varicap diodes can be classified into three types: graded 
junction type, abrupt junction type, and hyperabrupt junction type. 

When N-type inpurity distribution is given by function, it can be expressed as 





— | IN@) 

= | Se ae eee ee ee ee (5) 

ee -JEqody eae eee eee (6) 
E,£09} 

Cj = Lo C~C*«Cannttaasnnnnnnnnnnnvesccccnncnnnnssssccnnnnnnssssscecnnnnanecsenssen (7) 


€o: dielectric constant in a vacuum 
€,: specific dielectric constant 


Also, relationship of a capacitance and reverse voltage is expressed by C=K (Vz +)“. For graded junction 
type, n=1/3; for abrupt junction type, n=1/2; and for hyperabrupt junction type, n= above 1/2. Figure 6.3 
shows a typical capacitance — reverse-voltage characteristic diagram. 
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Q 100 So za Rea =A eee 
3 8 COT er Cr 
3 sot = tt tt 
3. cee 8 DEER 
3) aaa § _» re a AR) Va aa 
an ype [ig 06740 AEBS eneReRewe 
re) S HA AH aR SeS 
Es 5 pie Ahead ede ed es les 
10-—+—- ~ ca? ace eee eaeeaeeee 
a2 AER ER RRR RRA 
A 2a se Reese 
0 5 10 15 —50 0 50 100 
Reverse voltage Vr (V) Ambient temperature Ta (°C) 
Figure 6.3 Capacitance — Reverse Voltage Figure 6.4 Capacitance Change Ratio— 
Characteristics: Varicap Diode | Ambient Temperature 


Characteristics: 
Varicap Diode (1SV101) 


96 


(6) Temperature Dependency of a Capacitance 

Varicap diode’s capacitance temperature change is caused by the following: (1) temperature change in 
diffusion potential, and (2) temperature change in dielectric constant. This can be expressed by the following 
equation. 


1,95 1, nd 
G oT = K dT ~ Veto dT POPC ee er eeescee sess seseaseeseeeseeeeeeese 


Temperature change in dielectric constant in the first term is 35 ppm/°C (silicon). In the second term, 
temperature change in diffusion potential is approximately -2mV/°C. 

It is impossible to completely eliminate tempeature dependency in a certain level of capacitance in a 
capacitance where there is a voltage dependency. However, when obtaining same capacitance ratio, the tem- 
perature dependency can be decreased to a certain extent, depending on what to choose for ‘n’ in reverse 
voltage Vr. 

Figure 7.4 shows the temperature dependency in a capacitance in 1SV101. 


(7) Average Capacitance Fluctuation In AC Signal Voltage 

Varicap diode changes the depletion layers by changing the value of reverse-bias voltage during PN 
junction. This change in the depletion layers is used for the change in junction capacitance. Therefore, as 
shown in Figure 6.5, in a state where AC signals are on DC bias voltage, the AC signals affect the depletion 
layers. 

Due to the facts mentioned above, average values of capacitance differs depending on whether AC signals 
are applied or not. 

This is because the relationship between the capacitance and the reverse voltage expressed in equation (1) 
in general, does not become a linear function. 










Ta = 25 C 
v- 05Vrms 
4 6 8 10 









Total capacitance Cr (pF) 





Reverse voltage 


Capacitance fluctuation rate AC (%) 
NO 


| 
| Vr (V) 
| | 0 2 
! . Reverse voltage Vr (V) 
. AC signal 
D.C. bias voltage 
Figure 6.5 Capacitance Fluctuation In Figure 6.6 Typical Capacitance Fluctuation 
Capacitance — Reverse Rate — Reverse 
Voltage Relationship Voltage Characteristics (1SV149) 
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Average capacitance fluctuation is expressed by the equation below. 





Ci 21 
jac 1 {14 VSMO@tL v snot yi "d(cot) aids ce batedubactns duce ea seees tances (9) 
Cjac: capacitance when AC signals are applied 
Cjdc: capacitance when DC bias voltage is applied 
vsinwt: AC signal level 
Capacitance fluctuation rate AC is expressed as follows. 


AC = ite = SO NC cE (10) 
JDC 
1 2 
Cjac = — I Ree Ie AdaD esters (11) 


Equations (9) to (11) are formed only in a section where ‘n’ is close to the constant value. In a hyperabrupt 
junction type diode, it must be careful when ‘n’ changes by the reverse voltage. 

Same as that of temperature dependency characteristic in a capacitance, it is impossible to remove varicap 
diode’s average capacitance fluctuation entirely by AC signal voltage. 

However, when same capacitance fluctuation ratio has been chosen, the fluctuation can be decreased to 
some extent by the method in choosing the ‘n’ in a certain reverse voltage Vr. 

Figure 6.6 shows the capacitance fluctuation ratio — reverse voltage characteristics diagram in 1SV149. 


(8) Voltage and Frequency Dependency in Q 

Performance characteristic ‘Q’ changes by the reverse voltage because junction capacitance Cj and series 
resistance r, also change. However, when compared to the r, change, change that occur in Cj is extremely large; 
therefore, Cj’s voltage dependency greatly affects Q’s voltage dependency. 

Figure 6.7 shows voltage dependency characteristics in Q. 
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Figure 6.7 Voltage Dependency Figure 6.8 Frequency Dependency 
Characteristics in Q Characteristics in Q 
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By equation (3), Q’s frequency characteristic is inversely proportional to the frequency when serial resist- 
ance rs is constant. 

However, when the frequency is high, Q is affected by lead inductance Ls or by case-loss resistance Rp.case, 
and may lower its value. 


7.2 PIN Diode 


PIN diode provides I layer (intrinsic semiconductor) in an ordinary PN-junction diode, and formed by PIN 
junction. 

By controlling the forward current in PIN junction, PIN diode acts as a high-frequency variable resistor and 
it can change the high-frequency series resistor r,. PIN diodes are now used various fields including line switching 
of a microwave, band swithing in TV/radio, and AGC. 

Currently, to prevent intermodulation and cross modulation in commercial car audio equipment, they are 
widely used as PIN AGCs. In the future, PIN diodes are expected to expand their use in commercial-application 
fields. 

(1) Operation Principle and Configuration Diagram of a PIN Diode 

As shown in Figure 6.9, when forward bias voltage is applied to the diode, electrons and electron holes are 
injected into I layer. 

Injected electrons and electron holes are reconnected. Some of them serve as forward current and others are 
stored in I layer. 

Electrons and electron holes stored in I layer increase their dielectric constant, decrease series resistance r, 
in high-frequency range, and operate as a high-frequency variable resistors. 

Figure 6.10 shows the structure diagram of a PIN diode. 


Anode 


SiO2 





LK MAMA de Mh LikhM MA hMhhhdh ill 





Forward bias voltage é 
Cathode 


Figure 6.9 Operation Diagram Figure 6.10 Structure Diagram 
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. C1) 
(2) 


A 





p cpt 


pcnt* 
A 





]2 


I, (de + Hh) 
carrier lifetime in an I layer 


J-layer thickness 


DC current 
He: drifting mobility of an electron 


Ij + Ic 


ze 
— 
omen 


Mp: drifting mobility of an electron hole 


Ic: semiconductor contact resistance 
re =P 0" In* pp*lp* + 


Is: Series resistance 
PIN diode series resistance rs in forward bias can be expressed as 


rj: I-layer resitance 


ri 
l: 
Ip: 
ig the 


(2) Basic Parameter of a PIN Diode 
I's 
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specific contact resistance of a metal and p+ layer 


total equivalent specific contact resistance 


specific contact resistance of a metal and n+ layer 
diode area 


thickness of n+ and p+ layers 


Oo 
lal< 
it 


pn’, pp*,: specific resistance between n+ and p+ layers 


Int, Ipt: 
pcn*: 
Pcp*: 
pe 

A 


100 


Forward current Ip (A) 
Figure 6.11 Typical rs - IF Characteristics (1SV99) 


From the equation (2) and (3), 


12 


Te of Pe 
I-t(pe+pth) A 


weaueess Seis Formula (4) 
Cr: Total capacitance 


Junction capacitance and case capacitance are dominating in anode-cathode total capacitance. 


(3) Typical Application Circuit 
Figure 6.12 shows the typical AGC circuit in FM front-end. 


he 
.* 


VAGC 
Figurie 6.12 FM Front-End 


Figures 6.13 and 6.14 show the examples of m-type ATT circuit and high-frequency switch circuit, respec- 


tively. 
y +V 


Input o-{ to Output 


Ay 


Figure 6.13 1-Type ATT 


oN +V 


Input o—4 t—o Output 


Input o—-{ 


Figure 6.14 High-Frequency Switch 
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6.3Schottky Barrier Diode 


The schottky barrier diode uses the rectification of metal and semiconductor contacts. One of its characteristics 
is that it creates a schottky barrier between the evaporated metal and an N-type epitaxial layer. Typical metals 
used for schottky barriers are Molybdenum (Mo) and Titanium (Ti). As with the Ge diode, forward-bias 
voltage in the schottky barrier diode is low. Unlike the point-contact diode, it does not have complex requirements 
such as stylus force; therefore handling is easy in the manufacturing processes. 


This type of diode is mainly used in mixer circuits and wave-detector circuits in bands above UHF. Its 
advantages are that noise characteristics are 2 dB lower than for point-contact diodes, and it is mechanically 
and electrically reliable. 

Figure 6.15 shows a configuration diagram of a schottky barrier diode. 
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Figure 6.15 Structure Diagram 
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m TECHNICAL DATA SHEETS 
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SILICON EPITAXIAL SCHOTTKY BARRIER TYPE DIODE 1 SS1 DA 


UHF~S BAND MIXER/DETECTOR APPLICATIONS. Unit in mm 


e Small Package. 


0.95 0.95 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 










Se) 
= 
SO 
+) 
w 
v4 
Q 


Reverse Voluge —SSSS~dYCm 
7 





1 N.C. 
2. ANODE 
3. CATHODE 





Weight : 0.012¢g 
ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


Reverse Voltage | «VR |IR=10eA ss CCidL:C STC — 

Reverse Current = ss ||] IR [Vr=sV_ CUT SH | LK | 
Forward Voltage | —Viygy_[Ip=t0mA | — | 5 | — | CV 
‘Total Capacitance | Cr ——sd[V=0,f=1MHz | — | 08 


Marking 
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Type Name 
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SILICON EPITAXIAL SCHOTTKY BARRIER TYPE DIODE 1 SS23 9 


CATV /UHF/VHF MIXER APPLICATIONS. Unit in mm 
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oO 
rm 
EX 
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MAXIMUM RATINGS (Ta = 25°C) 













CHARACTERISTIC SYMBOL | RATING | UNIT 
Reverse Voltage | WR | 6 | 
Storage Temperature Range —30~125 


1. CATHODE 
2. ANODE 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL 
Reverse Voltage IR=10uA 
VR=5V 
Forward Voltage VEF(1 Ip=0.lmA 
Forward Current VF(2) |Ip=10mA 0.42 | 0.4 
Total Capacitance VR=0, f=1MHz 
Delta Forward Voltage = 
(Note 1) pain 
Delta Total Capacitance _ = 


Marking 


Note 1 : VpF(2) classification is available by 10mV step. 
| eee ocs: Kyo 
Note 2 :Maximum Total Capacitance difference in the 


classification of Vp (2). 
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SILICON EPITAXIAL PLANAR TYPE DIODE 1 SS241 


VHF TUNER BAND SWITCH APPLICATIONS. Unit in mm 


FEATURES : 
° small Package 
e Small Total Capacitance : Cp=1.2pF (Max.) 


e Low Series Resistance > Tg=0.60 (Typ.) 
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MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 
Forward Current 
Junction Temperature 
Storage Temperature Range —55~125 
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ELECTRICAL CHARACTERISTICS (Ta = 25°C) 
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SILICON EPITAXIAL SCHOTTKY BARRIER TYPE DIODE 1 SS242 


UHF BAND MIXER APPLICATIONS. Unit in mm 
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CHARACTERISTIC SYMBOL | RATING | UNIT 
Maximum (Peak) Reverse Voltage 
Forward Current 
Storage Temperature Range —55~125 
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SILICON EPITAXIAL PLANAR TYPE DIODE 1 SS268 


VHF TUNER BAND SWITCH APPLICATIONS Unit in mm 


FEATURES: 
e Small Package. 
e Small Total Capacitance : Cp=1.2pF (Max.) 


° Low Series Resistance > rg=0.60 (Typ.) 
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CHARACTERISTIC SYMBOL } RATING | UNIT 
Reverse Voltage Vr | 30 | Vv 
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Storage Temperature Range —55~125 
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SILICON EPITAXIAL PLANAR TYPE DIODE T SS269 


VHF TUNER BAND SWITCH APPLICATIONS Unit in mm 


FEATURES : 
° Small Package. 
e Small Total Capacitance : Cp=1.2pF (Max.) 


095  a95 


e Low Series Resistance > rg=0.60 (Typ.) 


o . 
o) 
3 
I 
Oo 
qt 
co) 


MAXIMUM RATINGS (Ta = 25°C 










) 
CHARACTERISTIC SYMBOL | RATING | UNIT 
Reverse Voltage 
Storage Temperature Range —55~125 


1. CATHODE 
2. CATHODE 
3. ANODE 


JEDEC — 
EIAJ SC-59 
TOSHIBA 1-3G1E 


Weight : 0.013g 







ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


[Rorward Voltage | vg |poama —=SC~=~—S— 

FReveree Ganent | fy |Va=uy____|—|—]o 
Tieverse Voltage | Va [ig=tea ————~dY« so | — | — | v_ 
[Total Capacitance | Or | Vg=ev, fins «dt — ‘(| on 

[Series Resistance | ry [p= amA, fat00Mis = — | 08 
















Marking 
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FORWARD VOLTAGE VF (V) 


SILICON EPITAXIAL SCHOTTKY BARRIER TYPE DIODE 





VHF~UHF MIXER APPLICATION 


° Small Package 
° small Delta Forward Voltage : AVF=10mV (Max.) 
e Small Delta Total Capacitance : ACp=0.1pF (Max.) 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 
Reverse Voltage as a ee 
Storage Temperature Range —55~125 
















ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


Reverse Voltage R IR=10uA 


188271 


Unit in mm 


- CATHODE 
- CATHODE 
/ANODE 





Forward Voltage VE(2) | ITp=10mA 0.42 


= 
VR=5V 
Forward Voltage VeF(1) | Ip=0.1lmA 
€ a 


Total Capacitance VR=OV, f=1MHz 





Delta Forward Voltage Ip=10mA (Note) 
Delta Total Capacitance VR=OV, f=1MHz (Note) 


(Note) : Difference between 2 Devices in 1 Package. Marking 
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Ta 


25°C 


tee ee Ale he 


~ 19 °9 ~ 
oO So oO 


(dq) LQ GONVLIOVdVO TVLOL 


; ~ 
ae 
LNT TIME ME. 
ae 
CITT ITE ETE 


a 
eM] WITT IMT LIMIT TT 


TI In ° 


MAT ITT TTT TT. 

TTT IEE AMET 7 © 
MTT UT 

WUE | . 





2 


(vy) 4dr INaYYund GYUVMYOd 


S 


1o7 


REVERSE VOLTAGE VR (V) 


FORWARD VOLTAGE VF (V) 


UTM TT 
atl WITT MINT I. 








25°C 


ML ATT Ty 
MT WINE Ty 
tT WINE 


Ta= 


LT TAL LT 
TUE EWTN | 
TTT ITE 


(vy) Ul LINaAYUND ASHAATY 


MTT WT Ty 


Se bee] a 


— — — 


REVERSE VOLTAGE VR (V) 
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SILICON EPITAXIAL SCHOTTKY BARRIER TYPE DIODE 1 SS295 


UHF BAND MIXER APPLICATIONS. Unit in mm 


e Small Package 
e Small Delta Forward Voltage : AVF=10mV (Max.) 
e Small Delta Total Capacitance : ACT =0.1pF (Max.) 


MAXIMUM RATINGS (Ta = 25°C) 








1. ANODE 
2. CATHODE 













Reverse Voltage VR 


Forward Current 
Junction Temperature 
Storage Temperature Range 


1 
2 
3. CATHODE 1 

JANODE 2 


JEDEC — 
EIAJ SC-59 
TOSHIBA 1-3G1G 
Weight : 0.013¢g 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 

ipa im = [eas [ose |v 

[Forward Current | Ip | Vp=osv Sg 

Reverse Current | In |Va=osv SSCS 

Total Capacitance | Cr [Vn=oav, fai ——+(| — | o6| o0| pr 
yrs ee 
ae 












Fr 
EF 
R 
T 
Ip=2mA (Note) 


(Note): Difference between 2 Devices 2 Devices in 1 package. 


Marking 
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FORWARD VOLTAGE VF (V) 
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REVERSE VOLTAGE VR (V) 
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SILICON EPITAXIAL PLANAR TYPE DIODE 1 SS3 1 2 


VHF TUNER BAND SWITCH APPLICATIONS. Unit in mm 


° Small Package. 1.25+0.1 
ae aia | 
e Small Total Capacitance : Cp=1.2pF (Max.) 


« Low Series Resistance : rg=0.6{) (Typ.) 


in 
ver 
ron) 
Te) 
© 
So 


MAXIMUM RATINGS (Ta = 25°C) 










CHARACTERISTIC SYMBOL | RATING | UNIT 
Reverse Voltage 
Forward Current 
Junction Temperature 
Storage Temperature Range —55~125 









1, ANODE 
2. ANODE 
3. CATHODE 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 















aie 
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18$312 
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REVERSE VOLTAGE VR (V) 
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FORWARD VOLTAGE VF (V) 
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SILICON EPITAXIAL PLANAR TYPE DIODE 1 SS31 3 


VHF TUNER BAND SWITCH APPLICATIONS. Unit in mm 


e Small Package. 1.25+0.1 
e Small Total Capacitance : Cp=1.2pF (Max.) 


¢ Low Series Resistance : rg=0.6( (Typ.) 


0.65 0.65 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 
Reverse Voltage | ovr {| 30 | Vv 
Forward Current 
Junction Temperature 125 
Storage Temperature Range T ste —55~125 






w 
moO 
Qo 
+1 
w 
om 
(on) 







1. CATHODE 
2. CATHODE 
3. ANODE 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 

















i a a a al 
ey a es es 
Reverse Voltage —*| Ve ‘fin=teaSSSSSSC~*s | 
Total Capacitance + Or |Vpzev, feimiiz —~S~dC~* ioe | a | 
Series Resistance + my Liv=amA, f=100Miia ——=«dt~ 08 | 0 
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1$$313 
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FORWARD VOLTAGE Vf (V) 
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SILICON EPITAXIAL PLANAR TYPE DIODE 1 SS31 4 


VHF TUNER BAND SWITCH APPLICATIONS. Unit in mm 


e small Package. 
e Small Total Capacitance : Cp=1.2pF (Max.) 


e Low Series Resistance : rg=0.50) (Typ.) 


CATHODE MARK 


0+0.05 


| +0.1 
0.15 - 0.06 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING UNIT 
Reverse Voltage 
Forward Current 
Junction Temperature 
Storage Temperature Range —55~125 










JEDEC — 
EIAJ — 


TOSHIBA 1-1E1A 
Weight : 0.004g 


TEST CONDITION MIN. | TYP. | MAX.| UNIT 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL 
VE 









Marking 
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FORWARD VOLTAGE Vp (V) 
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SILICON EPITAXIAL SCHOTTKY BARRIER TYPE DIODE 1 SS31 H 


UHF BAND MIXER APPLICATIONS. Unit in mm 


CATHODE MARK 


0+0.05 


| +0.1 
0.15 -0.06 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 
Maximum (Peak) Reverse Voltage 
Junction Temperature 125 
Storage Temperature Range —55~125 











JEDEC — 
EIAJ — 
TOSHIBA 1-1E1A 
Weight : 0.004g 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION MIN. MAX. | UNIT 
Rent Wiles: Vp [ipsam ox tl pv 
i a 
I pena 










[orward Current | Ip |ve=osv S| — | | 
Reverse Current | In |vazosv SC a | 
otal Capacitance | op [Va=02v, faints «dS oe 





Marking 
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REVERSE VOLTAGE VR (V) 
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SILICON EPITAXIAL PLANAR TYPE DIODE 1 SS364 


VHF TUNER BAND SWITCH APPLICATIONS Unit in mm 


e Small Package. 
° Small Total Capacitance : Cp=1.2pF (Max.) 


e Low Series Resistance > rg=0.60 (Typ.) 





0.1540. 05 






MAXIMUM RATINGS (Ta = 25°C 













1. ANODE 
9 2. ANODE 
3. CATHODE 


JEDEC — 
EIAJ — 
TOSHIBA 1-251B 






) 
CHARACTERISTIC SYMBOL | RATING | UNIT 
Reverse Voltage 
Junction Temperature 
Storage Temperature Range —55~125 















ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


[Forward Voltage (| Vp [ipcama SY | om] 
TReverse Current | Ig [vactev Sw | — | a | 
TReverse Voltage ———~«di Vg idgsuea—SSOS~=~—~—Ss~s so | SP 
[Series Resistance | #,  [Ip=2mA, feso0mie | — | o¢| os] a 







Ol 
Bi </5 
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1$S364 
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FORWARD VOLTAGE VF (V) 
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SILICON EPITAXIAL PLANAR TYPE DIODE 1 SS3 7 1 


VHF TUNER BAND SWITCH APPLICATIONS. Unit in mm 


@ Small Package 
@e Small Total Capacitance : Cp=1.0pF (Max.) 


@ Low Series Resistance : rg=0.602 (Typ.) 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING UNIT 
Junction Temperature 
storage Temperature Range —50~125 


M 
o 
< 
= 
ta 
a 
ro) 
a 
< 
Ss) 











ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


VR=6V, f=1MHz 


Ip=2mA, f=100MHz 
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SILICON EPITAXIAL PLANAR TYPE PIN DIODE 1 SV99 


RF ATTENUATOR APPLICATIONS. Unit in mm 
RF BAND SWITCH APPLICATIONS. 


5.1 MAX, 


a 
Hi 
= 
y 
OV 
co 


MAXIMUM RATINGS (Ta = 25°C) 










1. ANODE 
25 --N SS. 
3. CATHODE 


JEDEC TO-92MOD 
EIAJ — 
TOSHIBA 1-5H1A 

— Weight : 0.2g 


CHARACTERISTIC SYMBOL RATING UNIT 
Reverse Voltage 
Forward Current 
Junction Temperature 
Storage Temperature Range —55~125 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION UNIT 
Total Capacitance VR=S0V, f=1MHz ; | pF 
Ip=10mA, f=100MHz 
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AMBIENT TEMPERATURE Ta (°C) 


FORWARD CURRENT If (A) 


134 


SILICON EPITAXIAL PLANAR TYPE 


VARIABLE CAPACITANCE DIODE 1 SV1 01 


FM TUNER APPLICATIONS. Unit in mm 





e High Capacitance Ratio : C3y / Coy =2.0~2.7 
e Low Series Resistance > rg=0.30 (Typ.) 

e Small Package. 

e Low Tuning Voltage Range : 3V-9V 


MAXIMUM RATINGS (Ta = 25°C 










) 
CHARACTERISTIC SYMBOL RATING UNIT 
Junction Temperature 
Storage Temperature Range —55~125 


2. CATHODE 





Weight : 0.9¢ 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


[Reverse Voltage ———SSi*dYCS id gst —SOSC~=~—~—sC PS PS 
Reverse Current ——*(| tk vasssv——SSC~sC <P (| a0 | 
[Capacitance —S*dS gy | Vn, feats + ae | — | aa | pr 
[Capacitance ———SS*dSC gy | Vena, foams | a | — |e or 
[Capacitance Ratio ———=«d Gy | SC oP Pe | 
3 


Note: Units are compounded in one package and are matched to 3%. 


C(Max. )—C(Min. ) 
C(Min. ) 






By 
> 


or 
ro 
Fj 







bo 
SS 
Fry 


—_) 





< 0.03 (Vp=3V-9V) 


and capacitance is classified as Table 1. 
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1SV101 


Table 1: Address classification of capacitance 
TEST CONDITION : f= 1MHz, Ta =25°C Unit : pF 


C3v C5v C7v 


PT ascomzaig anemia 


(1) The capacitance value of address classification is shown with confidence to at least 
+0.5% accuracy. 
(2) The address is specified in the compounded package (or label). 
4—-3 —-2- 1 
(C3y) (C5v) (C7v) (Cov) 





7 


Example 
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1S$V101 





Pt | | mle fole} | tt | 
ee Ne ee eed Se etna 
PS SNe Ee Sele oh 
iz SSO eo 
E HPESAN TET TT 
fee SON lee es 
AEH Se 
ze 








— Ta 









ete eas, “Seeee 

RES Z RRR Sees 
Se aReeRRA Case 

Rea RRS aN 
poe ROP Td SEAN Et 
ERR RSRSR ARES 
plTifiitpiti iii iit) 


















dC (Temp. )/C (25) 












f 





















MEAT TUT | 
vite VL 




















8 
REVERSE VOLTAGE VR (V) 




































































REVERSE VOLTAGE VR (V) 





AMBIENT TEMPERATURE Ta (°C) 





Io/ 














REVERSE VOLTAGE Vr (V) 
REVERSE VOLTAGE VR (V) 








50MHz 


f 











(Vv) Yl LNAYUNO ASUAAAY (aq) 9 WZONVLIOVAVO 
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SILICON EPITAXIAL PLANAR TYPE 


1 SV1 02 VARIABLE CAPACITANCE DIODE 


AM RADIO BAND TUNING APPLICATIONS. Unit in mm 





e High Capacitance Ratio : Coy/Ca5y=23 (Typ.) 
e High Q : Q=400 (Typ.) 
e Small Package. 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL RATING UNIT 
Reverse Voltage 
125 
Storage Temperature Range —55~125 


1. ANODE 
2. CATHODE 










ELECTRICAL CHARACTERISTICS (Ta = 25°C) 







Reverse Voltage «Vi tnsitga——SOSC~=~=~‘irCS | SP 
Reverse Curent +t ig ‘| vazsov——S*idC “| | oo | 





Figure of Merit | Qs | Vp=2v, f=1MHz 20 


Note: Available in matched group for capacitance to 3.0%. 


C(Max. )—C(Min. ) 


= = a 
ean < 0.03 (Vp=2V-25V) 


and capacitance is classified as Table 1. 
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1$V102 





Table 1: Capacitance Data 
TEST CONDITION: f = 1MHz, Ta =25°C Unit : pF 


C1ov C20v Cav 
363.9~374.8 75.67~77.93 17.41~17.93 15.34~15.80 




















No 





372.9~384.0 77.53~79.85 17.83~18.36 15.72~16.19 
382.0~393.4 79.45~81.83 18.26~18.80 16.10~16.58 
391.4~403.1 81.42~83.86 18.70~19.26 16.48~16.97 


19.63~20.21 17.27~17.78 


411.0~423.3 85.50~88.06 oi 
20.10~20.70 17.68~18.21 


87.61~90.23 
89.77~92.46 
91.98~94.73 
Po 94,25~97.07 
FL 96.57~99.46 


98.96~101.92 
101.40~104.44 
103.92~107.03 


20.58~21.19 
21.07~21.70 
21.58~22.22 
22.10~22.76 
22.64~23.31 
93.19~93.88 | | 
23.76~24.47 | sd 


24.33~25.05 
24.91~25.65 


m5.61~26.27 | 


401.1~413.1 83.44~85.94 19.16~19.73 16.87~17.37 


7 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 


109.12~112.39 
111.82~115.17 
114.59~118.02 26.13~26.91 


26.77 ~27.57 





(1) This table is not selection guide, which means only to show the data. 
(2) The number on the vinyl package (on the label in the vinyl package) is to show the 
capacitance data at each voltage in a matched group. 
EXAMPLE: 4 — 38 — 2 — 1 
(Cov) (C1iov) (C2ev) (Ca5v) 
(3) The absolute capacitance value is in 0.5% 
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REVERSE VOLTAGE Vp (V) 


SILICON EPITAXIAL PLANAR TYPE 


VARIABLE CAPACITANCE DIODE 1 SV1 03 


FM -RADIO BAND TUNING APPLICATIONS. Unit in mm 





e Low Series Resistance : rg=0.350 (Typ.) 
° Small Package. 


0.55 MAK, 


a 
WH 
a 
tC 
N 
= 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL RATING UNIT 
Junction Temperature 
Storage Temperature Range —55~125 Loo 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL 
V 
I 










1. ANODE 1 
2. CATHODE 
3. ANODE 2 


EIAJ — 
TOSHIBA 1-4E2A 





















[Reverse Curent | ty | ¥essoy | — 
lg = ,i= 










Note : rg Test circuit 






K  100k0Q 





LVR 





C is Aj-Ag Capacitance. 
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REVERSE VOLTAGE VR (V) 


142 





SILICON EPITAXIAL PIN TYPE DIODE 1 SV1 28 


VHF~UHF BAND RF ATTENUATOR APPLICATIONS. Unit in mm 


e Small Package 
* Small Total Capcitance : Cp=0.25pF (Typ.) 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 3 

1. ANODE 
Reverse Voltage 2. N.C. 

3. CATHODE 

Forward Current 

c 

















TES? CONDITION TP. [Max [ONT 
ee 
TRorward Voltage =| Vp [ipssomaSSCS~dC 
[total Capacitance | or | Vesov, feimaia——SidYC 
[Series Resistance ~(| my [p= 10mA, fet00Miy «dt 

Te [ip=t0mA.Ip=6ma =i 


Minority Carrier Life Time 





143 


1$V128 


fs — IF 


Cy — VR 








ao w 
HET TE tT TT Pe isos s 


Ny a. 
Ae 
r 


10m 


lm 


ee a ee 
pA ft 


ANTE PACES TAIT 


a 
FORWARD CURRENT Ip (A) 


10% 


(BU) $1 FONVISISTY Salas 


50 


25°C 
30 





10 
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SILICON EPITAXIAL PLANAR TYPE 


VARIABLE CAPACITANCE DIODE 1 SV1 47 


FM RADIO BAND TUNING APPLICATIONS. Unit in mm 





e Low rg : rg=0.32 (Typ.) 
e Small Package 


= 
hH 
= 
tb 
iave 
rf 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 
Junction Temperature Tj 
Storage Temperature —55~125 









1. ANODE 1 
2. CATHODE 1, 2 
3. ANODE 2 


JEDEC — 
EIAJ — 
TOSHIBA 1-4E2A 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


Capacitance Ratio |Ggyicay| = 
rs 


Series Resistance Tie wa C=30pF, f=50MHz (Note) 


Note: rg test circuit 








Hi 







Aj 





Q METER 





K 100k, 





H.P 
MODEL 4342A 











Lo 





C is Aj-A9 capacitance. 
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Table 1: Capacitance Data 
TEST CONDITION (f = 1MHz, Ta = 25°C) 







poe fo Ut. 95~ 19.51 | 13.23~ 13.62 


(1) Available in matched group for capacitance to 3.0%. 


C(Max.) — C(Min.) 


C(Min.) 
and capacitance is classified as Table 1. 





< 0.03 (Vp =2~8V) 


(2) Coy, C3v, Cgy and Cey are Aj-Ag capacitance. 
(3) This table is not selection guide, which means only to show the data. 


(4) The number on the vinyl package (on the lable in the vinyl package) is to show the 
capacitance data at each voltage in a matched group. 


EXAMPLE: B.-A ee 
(Coy) (C3v) (Cey) (Cav) 


(5) The absolute capacitance value is in £0.5%. 
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REVERSE VOLTAGE VR (V) 

















{/f{MAX — VR 








REVERSE VOLTAGE VR (V) 
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REVERSE VOLTAGE VR (V) 
REVERSE VOLTAGE VR (V) 





50MHz 
= 25°C 
f=1MHz 












































f 
Ta 





(SZ) (dway) 
; 1 andl (%) Of 9° 
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AMBIENT TEMPERATURE Ta _ (°C) 


SILICON EPITAXIAL PLANAR TYPE 





1 SV1 49 VARIABLE CAPACITANCE DIODE 


AM RADIO BAND TUNING APPLICATIONS. Unit in mm 


e High Capacitance Ratio : Cyy/Cgy=15 (Min.) 
« High Q : Q=200 (Min.) 

e Small Package 

e Low Voltage Operation : 1V-8V 


Zi 
KH 
= 
t 
oe 
4 


MAXIMUM RATINGS (Ta = 25°C 


( ) 

CHARACTERISTIC SYMBOL | RATING | UNIT 
Reverse Voltage 
Junetion Temperature 
Storage Temperature Range —55~125 Pc | 








1. ANODE 
2. CATHODE 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 





Reverse Voltage | VR IR=10uA 
Reverse Current | IR | VR=15V 


VR 

IR 

Capacitance Ratio Civ/Cev| 
Qs fs 


Capacitance 





VR=1V, f=1MHz 


Note: Available in matched group for capacitance to 2.5%. 
C(Max.) a C(Min.) 
C(Min.) 
and capacitance is classified as Table 1. 


Figure of Merit 


= 0.025 (Vp =1V~8V) 
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Table 1: Capacitance Data 








174.1 ~ 178.4 68.37 ~ 70.08 24.87 ~ 25.49 


TEST CONDITION (f = 1MHz, Ta = 25°C) Unit: pF 
N 
438.0 ~ 448.9 140.00 ~ 143.51 95.00 ~ 56.37 20.00 ~ 20.50 
446.7 ~ 457.9 142.81 ~ 146.38 06.09 ~ 57.49 20.40 ~ 20.91 
455.7 ~ 467.0 145.66 ~ 149.31 o7.21 ~ 58.64 20.81 ~ 21.33 
464.8 ~ 476.3 148.57 ~ 152.29 08.36 ~ 59.81 21.23 ~ 21.76 
474.1 ~ 485.9 151.55 ~ 155.34 09.53 ~ 61.01 21.66 ~ 22.19 
483.5 ~ 495.6 154.58 ~ 158.45 60.71 ~ 62.23 22.09 ~ 22.63 
493.2 ~ 505.5 157.67 ~ 161.6 61.93 ~ 63.47 22.03 ~ 23.08 
003.1 ~ 515.6 160.8 ~ 164.8 63.17 ~ 64.75 22.98 ~ 23.54 
10 
170.7 ~ 174.9 67.04 ~ 68.71 24.38 ~ 24.99 


523.4 ~ 536.5 23.91 ~ 24.50 
25.88 ~ 26.52 
26.40 ~ 27.05 
26.93 ~ 27.59 
27.47 ~ 28.15 
28.01 ~ 28.71 


200.0 ~ 205.0 78.53 ~ 80.49 28.57 ~ 29.28 


204.0 ~ 209.1 80.09 ~ 82.10 29.14 ~ 29.86 
208.1 ~ 213.3 81.70 ~ 83.74 
212.3 ~ 217.6 83.34 ~ 85.42 


216.6 ~ 221.9 85.00 ~ 87.12 


eee ee 
po 99.59 ~ 102.08 
32 0 10412 


(1) This table is not selection guide, which means only to show the data. 


5 
513.2 ~ 526.0 164.0 ~ 168.1 64.43 ~ 66.04 23.44 ~ 24.01 


177.6 ~ 182.0 69.74 ~ 71.48 25.37 ~ 26.00 


220.9 ~ 226.3 86.70 ~ 88.87 
225.3 ~ 230.8 88.43 ~ 90.64 
229.8 ~ 235.4 90.20 ~ 92.46 


GCOPOCOIDO PDO FRO [RO TRO TROL DO [DOLD] RD [eS ER Le pe ee lee 
Q 
CO 
< 





(2) The number on the vinyl package (on the label in the vinyl package) is to show the 
capacitance data at each voltage in a matched group. 


EXAMPLE: 4 —- 38 -—- 2 — 1 
(Cyyv) (C3y) (C5y) (Ceyv) 


(3) The absolute capacitance value is in +0.5%. 
(4) Ceyv Classification 


A: Address No.1~7 
B: Address No.8~14 
C: Address No.14~20 
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SILICON EPITAXIAL PLANAR TYPE 


VARIABLE CAPACITANCE DIODE 1 SVT 53 


TV TUNING. Unit in mm 





e High Capacitance Ratio : Coy/Co5y=6.5 (Typ.) 
e Low Series Resistance: rg=0.45( (Typ.) 
e Excellent C-V Characteristics, and Small Tracking Error. 


e Useful for Small Size Tuner. 


x 
a 
< 
= 
YQ 
Q 
. 
Be 
< 
O 


MAXIMUM RATINGS (Ta = 25°C) 












CHARACTERISTIC SYMBOL | RATING | UNIT 
| 30 


Reverse Voltage VR 3 
3 
J 











| VR | 30 
5 

Peak Reverse Voltage (Ry, = 10k) V 
5 


Storage Temperature Range —55~125 JEDEC 


KIAJ — 





TOSHIBA 1-2J1A 
Weight : 0.02g 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL 
I 






TEST CONDITION TYP. |MAX.} UNIT 


eke 
Reverse Current ‘ig ‘(Veazey SSOSCS~— 
C 4.16 











Capacitance Ratio Cov/Oapv| = 890 
Series Resistance C=9pF, f=470MHz ss 


Note 1 : Units are compounded in one package and are matched to 2.5%. 


C (Max.) —C (Min.) 


o> 
oO 
© 
peed, 
op) 
bo 
1 
S 
Fry 


R 
VR =2V, f=1MHz 
S 


CG (Min) = 0.025 Marking 
(VR =2~25V) 
Note 2 : Quantity in a package must be 4Xn pes. ioe] ess 
(n21) 
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470MHz 


f 
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REVERSE VOLTAGE VR (V) 


REVERSE VOLTAGE VR (V) 


=1MHz 
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AMBIENT TEMPERATURE Ta (°C) 


FREQUENCY f (MHz) 


C (25) 


Ta) — C(2 
NOTE : 6g = C2 = ©@5) y 199 
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SILICON EPITAXIAL PLANAR TYPE 


VARIABLE CAPACITANCE DIODE 1 SV1 D3A 


TV TUNING Unit in mm 





¢« High Capacitance Ratio : Coy/Co5v=6.5 (Typ.) 






e Low Series Resistance : rg=0.42) (Typ.) 
e Excellent C-V Characteristics, and Small Tracking Error. 


° Useful for Small Size Tuner. 






CATHODE MARK 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING UNIT 
Reverse Voltage a a ae 


30 
Peak Reverse Voltage (Ry, a Q) 
125 


VR 
Junction Temperature Tf 15 
Storage Temperature Range —55~125 






1, CATHODE 
2. ANODE 


















TOSHIBA 1-2J1A 
ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION 
VR 








Reverse Voltage IR=1yuA r= 
Reverse Current IR fVp=2sv | | 
VR=2V, f=1MHz 14.16] — | 16.25 









Note 1 : Units are compounded in one package and are matched to 2.5%. 


C (Max.) —C (Min.) 
——SMin) = 0.025 (VR =2~25V) Marking 


Note 2 : Quantity in a package must be 4Xn pes. CC ts 0 


(n2 1) 
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AMBIENT TEMPERATURE Ta (°C) 


FREQUENCY f (MHz) 


C (25) 


NOTE : 8g = CLT? = © 29) y 100 
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SILICON EPITAXIAL PLANAR TYPE 


VARIABLE CAPACITANCE DIODE 1 SV1 60 


AFC APPLICATION FOR FM RECEIVER Unit in mm 





e Small Package. 


e Low Series Resistance > Tg=0.70 (Typ.) 


to 
i) 
Oo 
+ | 
wo 
re 
oO 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 
Storage Temperature Range —55~125 






2. ANODE 
3. CATHODE 








ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION 
Reverse Voltage IR=10vA 
Total Capacitance VR=4V, f=1MHz 
I's 





Series Resistance Pie VR=4V, f=50MHz 





Marking 


Type Name 
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JUNCTION TEMPERATURE Tj (°C) 


SILICON EPITAXIAL PLANAR TYPE 


VARIABLE CAPACITANCE DIODE 1 SV1 G 1 


CATV TUNING. Unit in mm 





e High Capacitance Ratio : Cgoy/Coa5vy=10.5 (Typ.) 
e Low Series Resistance : rg=0.61) (Typ.) 
e Excellent C-V Characteristics, and Small Tracking Error. 


e Useful for Small Size Tuner. 


wa 
ea 
< 
= 
ca) 
Q 
oO 
se 
x 
< 
Oo 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL RATING UNIT 
3 


0 
5 

Peak Reverse Voltage (Ry, =10k) V 
5 


VR 
Junction Temperature 
Storage Temperature Range —55~125 <a JEDEC 


TOSHIBA 1-2J1A 












1. CATHODE 
2. ANODE 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL 
Reverse Voltage 
I 


u 
Reverse Current TR 
C 


ON a ie 


— 
VR=2V, f=1MHz 
Capacitance Ratio CaviCagv| 
Series Resistance VR=5V, f=470MHz ees | 





Note 1 : Available in matched group for capacitance to 2.5%. 


C (Max.) —C (Min.) 
— (Min) = 0.025 Marking 


(Vp =2~25V) 
Note 2 : Quantity in a package must be 4%Xn pcs. (n= 1) Bote Ea 
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470MHz 
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25°C 
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AMBIENT TEMPERATURE Ta (°C) 


FREQUENCY f (MHz) 


NOTE : dg = £2) = C8) 100 


C (25) 
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SILICON EPITAXIAL PIN TYPE DIODE 1 SV1 7 2 


VHF~UHF BAND RF ATTENUATOR APPLICATIONS. Unit in mm 


0.95 0.95 


No) 
= 
oto) 
+1 

wo 

mt 

3 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 
Forward Current 
Junction Temperature 
Storage Temperature Range —55~125 






. ANODE 1 
2. CATHODE 2 
3. CATHODE 1/ANODE 2 


JEDEC — 
EIAJ SC-59 
TOSHIBA 1-3G1G 
Weight : 0.013¢g 











ELECTRICAL CHARACTERISTICS (Ta = 25°C) 
















[Reverse Current ‘(| In [vnzsovSSOS—~—sC 
ate eo 
[Total Capacitance Wot) | or | Va=sov, foimi =i 
[Series Resistance | sg [p=10mA, f=100Miiz ———~| — 


Note: Cy is measured by 3 terminal method with capacitance bridge. 





Marking 


Type Name 
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SILICON EPITAXIAL PLANAR TYPE 


VARIABLE CAPACITANCE DIODE 1 SV1 86 


UHF SHF TUNING Unit in mm 





FEATURES: 
e High Capacitance Ratio : C2V/C25V=5.2 (Typ.) 
e Low Series Resistance > Pg=1.20 (Typ.) 


e Excellent C- V Characteristics, and Small Tracking Error. 


NM 
3 
ca 
A 
oO 
ae 
fH 
< 
oO 


0.6 + 0.1 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 
Reverse Voltage ra a ae 


1. CATHODE 
2. ANODE 


VR 30 
35 

Peak Reverse Voltage (Ry, =10k0) 
125 





Vv 
Junction Temperature a ae 
Storage Temperature Range —55~125 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 









iwi | & ee 
[Reverse Current | In [Va=zav——S | 0 | 
[Capacitones SS*dY a Vana faints ——SOSC~id wn | 
[Capacitance ——~~~*dtC—CasV | Vaan, raimniz ————=dos | — 0 
[Capacitance Ratio _—‘faavowsv| — ——=SS~Ss as | sk] | 
[Series Resistance + my _—([Vg=tv, fata =P — | 12] 20] a 


Marking 





Note 1 : Units are compounded in one package and are 
matched to 6.0% 


C(Max.) -C(Min.) < 9 o, [3 pra 
C (Min.) 


(VR=2~25V) Cathode Mark 
Note 2 : Quantity in a package must be 4 X n pes. (n21) 
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AMBIENT TEMPERATURE Ta (°C) 


SILICON EPITAXIAL PLANAR TYPE 


VARIABLE CAPACITANCE DIODE 1 SV2 04 


TV VHF UHF TUNER AFC Unit in mm 
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MAXIMUM RATINGS (Ta = 25°C) 


_ CHARACTERISTIC SYMBOL | RATING | UNIT 
Reverse Voltage V 30 V 


pve | 30 | OV 
Peak Reverse Voltage ee a Q) 


Junction Temperature 
Storage Temperature Range —55~125 







1. CATHODE 
2. ANODE 


JEDEC 

EIAJ 

TOSHIBA 1-2J1A 
Weight : 0.02g 


Marking 
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ELECTRICAL CHARACTERISTICS (Ta = 25°C) 
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AMBIENT TEMPERATURE Ta (°C) 
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SILICON EPITAXIAL PLANAR TYPE 


VARIABLE CAPACITANCE DIODE 1 SV2 1 1 


CATV TUNING. Unit in mm 





e High Capacitance Ratio : C2V/C25V=12.5 (Typ.) 
e Excellent C- V Characteristics, and Small Tracking Error. 


e Useful for Small Size Tuner. 
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MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 
Reverse Voltage 


‘| Peak V i 
eak Reverse Voltage cae coe an = C 


Junction Temperature 
Storage Temperature Range 






1. CATHODE 
2. ANODE 















[Reverse Voltage «dS 
eee Garent [ig Ysa 
[Capacities «CV [Va=av, icine «aa | 
Gace Hae fearon aus 
ia 1. oe 


Marking 





Note 1 : Available in matched group for capacitance to 2.5%. 


C (Max.) —C(Min.) — 0.025 
C (Min.) in i ae pte 


(VR =2~25V) 
Note 2 : Quantity in a package must be 4 X n pes. (n=21) Cathode Mark 
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60 
AMBIENT TEMPERATURE Ta (°C) 
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Ta 
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REVERSE VOLTAGE VR (V) 
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REVERSE VOLTAGE VR (V) 
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SILICON EPITAXIAL PLANAR TYPE 


VARIABLE CAPACITANCE DIODE | T SVT 2 


VCO FOR UHF BAND RADIO Unit in mm 





e Ultra Low Series Resistance: rg=0.20 (Typ.) 
e Useful for Small Size Set 
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MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 
Reverse Voltage 
Junction Temperature 
Storage Temperature Range —55~125 






1. CATHODE 
2. ANODE 








ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


Reverse Current | ig [Va=tav SSS PT || lk 
[Capacitance ——~S~S~*d?CLOV | VRssov, fous ———Si«dt bs | 
[Capacitance Ratio ———igaviciov] — 
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AMBIENT TEMPERATURE Ta (°C) 
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SILICON EPITAXIAL PLANAR TYPE 


VARIABLE CAPACITANCE DIODE 1 SV2 1 4 


TV TUNING. Unit in mm 





e High Capacitance Ratio : C2V/C25V=6.5 (Typ.) 
° Low Series Resistance : rg=0.40 (Typ.) 


e Excellent C-V Characteristics, and Small Tracking Error. 
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e Useful for Small Size Tuner. 


MAXIMUM RATINGS (Ta = 25°C) 





CHARACTERISTIC 


30 
35 

Peak Reverse Voltage (Ry, = 10k) 
125 






Junction Temperature Lee. 
Storage Temperature Range 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


es a 2 7 a 
Reverse Current | Jp [vnezav——S~S~—S Pa 
[Capacitance ——SS*Yv[VRe2v, foie ———~S—*dtaio | — [seas | pr 
[Capacitance +d as [Vzasv, faints dt a | — | 248 | oP 
[Capacitance Ratio ——ieavoasv| SS SS~ (swf 50 | rs | 


Note 1 : Units are compounded in one package and are matched to 2.5%. 
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C(Max.) —C(Min.) _ Marking 
—GMiny 0.025 


(Vp =2~25V) 
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REVERSE VOLTAGE VR (V) 


REVERSE VOLTAGE VR (V) 


NAME TE 
AAW | TT te 
Pe 
; 





1MHz 
ee 
i 
ae 
A 
20 


f 


(3) 82 FONVILSISAY SATS 





AMBIENT TEMPERATURE Ta (°C) 


FREQUENCY f (MHz) 


x 100 


C (Ta) —C (25) 
C (25) 


NOTE : o¢ 
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SILICON EPITAXIAL PLANAR TYPE 


VARIABLE CAPACITANCE DIODE 1 SV2 1 4 


CATV TUNING. Unit in mm 








e High Capacitance Ratio : Coy/Co5y=10.5 (Typ.) 
° Low Series Resistance : rg=0.60 (Typ.) 
e Excellent C-V Characteristics, and Small Tracking Error. 





CATHODE MARK 


0+0.05 


+01 
[0.15 - 0.06 





e Useful for Small Size Tuner. 





MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 
Reverse Voltage 


Junction Temperature 
Storage Temperature Range —55~125 






JEDEC — 


KIAJ 


TOSHIBA 1-1E1A 


Weight : 0.004g 
ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION TYP. | MAX.|U 
I 







VR=28V | — | - | 
l'g 






Copv_ | VR=26V, f= 1MHz 
Capacitance Ratio CoyiCasv| 985 | 5 | — | 
series Resistance ee al VR=5V, f=470MHz 


Note 1 : Available in matched group for capacitance to 2.5%. 
C (Max.) — C (Min.) 

C (Min.) 

(VR =2~25V) 





= 0.025 Marking 
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REVERSE VOLTAGE VR (V) 
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SILICON EPITAXIAL PLANAR TYPE 


VARIABLE CAPACITANCE DIODE 1 SV2 1 6 


TV VHF UHF TUNER AFC Unit in mm 





MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 
Reverse Voltage | 80 | 
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Junction Temperature 
Storage Temperature Range 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 
CHARACTERISTIC 





Reverse Voltage IR=1pyA 
Reverse Current VR=28V 


Capacitance Ci0V VR=10V, f=1MHz 
Series Resistance Irs VR=S5V, f=470MHz 





R = 
R = 
Capacitance VR=2V, f=1MHz 
Is 


Marking 
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AMBIENT TEMPERATURE Ta (°C) 
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SILICON EPITAXIAL PLANAR TYPE 


VARIABLE CAPACITANCE DIODE 1 SV2 1 T 


CATV TUNING. Unit in mm 





e High Capacitance Ratio : Coy/Co5y=12.5 (Typ.) 
e Excellent C-V Characteristics, and Small Tracking Error. 


e Useful for Small Size Tuner. 


CATHODE MARK 


0+0.05 


| +0.1 
| 0.15 — 0.06 


MAXIMUM RATINGS (Ta = 25°C) 






CHARACTERISTIC SYMBOL | RATING | UNIT 
Reverse Voltage | VR | 80 


VR 30 
Peak Reverse Voltage (Ry, So Q) 
T ste ~ 











Junction Temperature | ae 
Storage Temperature Range Eee | —55~125 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL 
I 










Reverse Current [ig [vazzavSSSS~S 











Note 1 : Available in matched group for capacitance to 2.5%. 
C (Max.) — C (Min.) 

C (Min.) 

(VR =2~25V) 


= 0.025 Marking 
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AMBIENT TEMPERATURE Ta (°C) 
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SILICON EPITAXIAL PLANAR TYPE 


VARIABLE CAPACITANCE DIODE T SV2 24 


CATV CONVERTER 1st OSC TUNING. Unit in mm 





+0. 
15-0. 


25 ow 
15 24 ~ 


e High Capacitance Ratio : Coy/Cooy=8 (Typ.) 






« Low Series Resistance : rg=0.730) (Typ.) 





e Excellent C-V Characteristics, and Small Tracking Error. 


e Useful for Small Size Tuner. 






CATHODE MARK 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 
Reverse Voltage 
35 





Peak Reverse Voltage VRM (Ry, =10kQ) 


Junction Temperature 
Storage Temperature Range 





1. CATHODE 
2. ANODE 














KIAJ 


TOSHIBA 1-2J1A 


Weight : 0.02g 
ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION MIN. MAX.|U 
Reverse Voltage IR=1yuA 
VR 






R 
R Vrezeyv | = | = | 10] nk 
16.1 
= 
S ’ 






Capacitance Ratio Cov/Cav| dC 


Capacitance |Coov | Wn =20V, f= MH 
VR=5V, f=470MHz /— [07 
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SILICON EPITAXIAL PLANAR TYPE 


VARIABLE CAPACITANCE DIODE 1 SV22 B 


ELECTRONIC TUNING APPLICATIONS OF FM RECEIVERS. Unit in mm 





e Low Series Resistance > rg=0.35 (Typ.) 
e small Package 
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MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 
Junction Temperature 125 
Storage Temperature Range —55~125 


1. ANODE 1 
2. ANODE 2 
3. CATHODE 






ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


[Reverse Voltage ——~«d’C Sk digsiaSOSCSC~—~—S~—~sS | SP 

[Reverse Current ss | TR [Vr=30V,— | = | — || 

[Capacitance =| «Czy | VR=3V,f=1MH2 (Note) | 18.5 | 19.7 | 21 | pF 
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Capacitance Ratio C3v/C30v| — (Note) 2.6 —s 9 fee 
Series Resistance | ors «| Vp=8V, f=100MHz (Note) 0.35 


Note: Characteristic between Anode 1 and Anode 2 
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NOTE 
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REVERSE VOLTAGE VR (V) 


SILICON EPITAXIAL PLANAR TYPE 


VARIABLE CAPACITANCE DIODE T SV226 


CATV TUNING. Unit in mm 








e High Capacitance Ratio : Coy/Co5vy=15 (Typ.) 
e Excellent C-V Characteristics, and Small Tracking Error. 


e Useful for Small Size Tuner. 
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MAXIMUM RATINGS (Ta = 25°C 


) 
CHARACTERISTIC SYMBOL RATING UNIT 


Peak Reverse Voltage (Ry ae Q) pv 


Vy 
Storage Temperature Range 











1, CATHODE 
2. ANODE 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


Reverse Voltage ‘(va ‘igstza SCS | 
Reverse Current lig [va=zav SS | | 
I'g =OV.1 = 









CoviCasyf 
Series Resistance irs ss | VV, £=470MHz Peet oh MOB Ob 


Note 1 : Available in matched group for capacitance to 2.5%. 


C (Max.) —C (Min.) 
C (Min.) 


(VR =2~25V) we TA] - 


Note 2 : Quantity in a package must be 4Xn pes. (n= 1) 
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REVERSE VOLTAGE VR (V) 
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AMBIENT TEMPERATURE Ta (°C) 
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SILICON EPITAXIAL PLANAR TYPE 


VARIABLE CAPACITANCE DIODE T SV22 7 | 


CATV TUNING. Unit in mm 





e High Capacitance Ratio : Coy/Cg5y =10.5 (Typ.) 
e Excellent C-V Characteristics, and Small Tracking Error. 


° Useful for Small Size Tuner. 
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MAXIMUM RATINGS (Ta = 25°C) 





CHARACTERISTIC 
Reverse Volwge | | 8 






65MIN. 


30 

35 
Peak Reverse Voltage VRM (Rp, = 10k) 

125 


Junction Temperature a ae ee ee 
Storage Temperature Range —55~125 





1. CATHODE 
2. ANODE 





Weight : 0.02g 


TEST CONDITION TYP. | MAX. | UNIT 
I 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL 
V 
I 













= 


Reverse Current ‘fig —‘([Va=zav—SS~S | tf 
[Capacitance Ratio ~~‘ [Cav/Gagpy Ss S~w Ct tow | — 
Series Resistance drs —(Wazev, faatoiie Sid 


Note 1 : Available in matched group for capacitance to 2.0%. 


C (Max.) —C (Min.) 
C (Min.) 


(Vp =2~25V) 7) = TOE) _] 


Note 2 : Quantity in a package must be 4Xn pes. (n=1) 






<0.02 Marking 


Cathode Mark 
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(a4) AQ FONVLIOVAVO 


REVERSE VOLTAGE VR (V) 


REVERSE VOLTAGE Vp (V) 


=470MHz 
25°C 


f 








(75) $1 GONVLSISTU SAINGS 


Ta= 





(75) S21 GONVLSISTY SAAS 





FREQUENCY f (MHz) 


REVERSE VOLTAGE VR (V) 


C (25) 


NOTE : 6¢ (%) = OO) e506 


YA 
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——\\\ 
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AMBIENT TEMPERATURE Ta (°C) 
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SILICON EPITAXIAL PLANAR TYPE 
VARIABLE CAPACITANCE DIODE 





ELECTRONIC TUNING APPLICATIONS OF FM RECEIVERS. 


© Low rg: rg=0.380 (Typ.) 


e Small Package 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 
Reverse Voltage 
Storage Temperature —55~125 










ELECTRICAL CHARACTERISTICS (Ta = 25°C) 
CHARACTERISTIC 


Reverse Voltage IR=10uA 


R 
Reverse Current R VR=15V 
Capacitance V 
Vv 


VR=3V, f=1MHz 


Capacitance VR=8V, f=1MHz 
[Cay/Cay_ 
r 


Capacitance Ratio C3y/Ceyv oss 


series Resistance VR=38V, f=100MHz 


(Note) : Characteristics between Anode 1 and Anode 2 
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1$V228 


Unit in mm 


To) 
m2 
OO 
+) 
Xo) 
ert 
con) 


1. ANODE 1 
2. ANODE 2 
3. CATHODE 


JEDEC — 
EIAJ 9C-59 
TOSHIBA 1-3G1F 
Weight : 0.13g 








1$V228 


Table 1: ADDRESS CLASSIFICATION OF CAPACITANCE 
TEST CONDITION : f=1MHz, Ta=25°C 









35.96~36.62 29.31~30.18 17.21~17.72 12.01~12.37 
’ 12.31~12.67 


34.70~35.74 28.60~29.45 16.80~17.30 11.72~12.07 
36.44~37.53 30.03~30.93 17.63~18.15 





37.35~38.47 30.77~31.69 18.06~18.60 12.61~12.98 
38.27~39.41 31.53~32.47 18.50~19.05 12.92~13.30 
po 18. 95~1 9.51 13.23~13.62 


(1) Units are compounded in one package and are matched to 3%. 


C (Max. )—-C(Min.) < cigs: 
ME = 0.03 (VR=2~8V) 


and capacitance is classified as Table 1. 
(2) Coy, C3v, Cey, Cay are Al-A2 capacitance. 
(3) The tolerance of address is +1 address. 
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HE} A HE 
Pee msl 
TTT NTT 





f=100MHz 
Ta=25°C 




















(494) AQ FONVLIOVAVO 


REVERSE VOLTAGE VR (V) 


REVERSE VOLTAGE VR (V) 


























ECOCOOPA No, 


(%) 99 OLLVY ADNVHO AONVLIOVdVO 























S o oo o 1D oD ae 
S o iD = 
oD m= 


(vd) Uy LNAYYND ASHAATY 








AMBIENT TEMPERATURE Ta (°C) 


REVERSE VOLTAGE VR (V) 


C (25) 


NOTE : 0¢ (%) 
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SILICON EPITAXIAL PLANAR TYPE 


1 SV229 VARIABLE CAPACITANCE DIODE 


VCO FOR UHF BAND RADIO 





Unit in mm 


e Ultra Low Series Resistance : rg=0.2( (Typ.) 
e Useful for Small Size Set 


MAXIMUM RATINGS (Ta = 25°C) 










CHARACTERISTIC SYMBOL | RATING | UNIT 
Reverse Voltage 
Storage Temperature Range —55~125 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION 
Reverse Voltage IR=1pA 
Reverse Current VR=15V 


Capacitance Ratio Cov/Ciovp 
Series Resistance Irs | VR =5V f=470MHz 





R 
Capacitance VR ov, f=1MHz 
Capacitance C10V VR=10V, f=1MHz 

S ae 


Marking 


i; 


188 
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Ir — VR 
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2000 




















E VOLTAGE VR (V) 
x 100 











FREQUENCY f (MHz) 


EVERS 








R 








C (25°C) 








C (Ta) — C (25°C) 
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470MHz 
25°C 





Ta 


f 


E VR (V) 





E VOLTAG 





EVERS 
REVERSE VOLTAGE VR (V) 


R 
AMBIENT TEMPERATURE Ta (°C) 











(73) 54 WFONVISISAY SAIMAS 


99 OLLVY ADNVHO FONVLIOVdAVO 


(aq) AQ FONVLIOVAVO 


SILICON EPITAXIAL PLANAR TYPE 


| 1 SV23 0 VARIABLE CAPACITANCE DIODE 


CATV CONVERTER 1st OSC TUNING. Unit in mm 





e High Capacitance Ratio : Coy/Coov=8 (Typ.) 
e Low Series Resistance : rg=0.73Q0, (Typ.) 


e Useful for Small Size Tuner. 


CATHODE MARK 


0+0.05 


| +0.1 
| 0.15 — 0.06 


MAXIMUM RATINGS (Ta = 25°C 










) 
CHARACTERISTIC SYMBOL | RATING | UNIT 
Reverse Voltage 


Peak Reverse Voltage eee Q) pv 


Vv 
Junction Temperature 
Storage Temperature Range —55~125 








ELECTRICAL CHARACTERISTICS (Ta = 25°C) 










inca —SSCS~—SCSC wo SP 
Reverse Current ‘fig ‘(Vay S~S~S YY 


R= 
Capacitance [Coy | VR =2V, f= 1M 13.9 16.1 


[we) 
~ 








VR 

IR 

Cov = 

[Capacitance Ratio ss [Cav/Coov| OO —SC ek || 
[Series Resistance sts |VR=5V, f=470MHZ | — «0.78 | 0.9 


Marking 


1 ia 
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REVERSE VOLTAGE VR (V) 


E VOLTAGE Vp (V) 


EVERS 


R 





a S 
tel 





CCE ECE 3 


iS) 
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Te) 
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Ta= 


100 


bea 
So 


0.4 


2 
So 


(73) “1 SIONVISISAY SINS 


N 
en 
= 
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(73) SA TONVASISAY SAINAS 


FREQUENCY f (MHz) 


E VOLTAGE VR (V) 


REVERS 


C (25) 


: OC (%)= 


NOTE 














(%) 99 OLLVY ADNVHO AONVLIOVdVO 


AMBIENT TEMPERATURE Ta (°C) 
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SILICON EPITAXIAL PLANAR TYPE 


1 SV23 1 VARIABLE CAPACITANCE DIODE 


CATV TUNING. Unit in mm 





e High Capacitance Ratio : Coy/Cog5vy=15 (Typ.) 
e Excellent C-V Characteristics, and Small Tracking Error. 


e Useful for Small Size Tuner. 


mS 
ae 
<i 
= 
fx} 
Qa 
fe) 
joo 
ER 
< 
S) 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC 
Reverse Voltage 











RATING | UNIT 
30 | 


35 
Peak Reverse Voltage | vem (Ry, =10k.) pv 
5 


SYMBOL 
VRM 






V 

V 

°C 
Storage Temperature Range —55~125 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


2. 
(Capacitance Ratio ___|Cgy/Oapy| Ss — SS 


Note 1: Available in matched group for capacitance to 2.5%. Marking 
C (Max.) — C (Min.) 
= 0.025 


C (Min.) 1 aT 
(VR=2~25V) “ 
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(44) AQ FONVLIOVdVO 


























REVERSE VOLTAGE VR (V) 


REVERSE VOLTAGE VR (V) 








f= 470MHz 
Ta =25°C 
ae | 


Reet a 





SS aa SS ae es ee ae 
Ears ee ae 

ee 
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(ER RR i i een FN 


eto 
a 
bs ee 
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(75) Si FONVISISTU SAINAS 





FREQUENCY f (MHz) 


REVERSE VOLTAGE VR (V) 





x 100 
C (25) 


C (Ta) — C (25) 


: OC (%) 


NOTE 





HEARS : 
ah See 
AN 


f=1MHz 


N _ Oo ~ N 


(%) 99 OLLVY FONVHO FONVLIOVdVO 


AMBIENT TEMPERATURE Ta (°C) 
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SILICON EPITAXIAL PLANAR TYPE 


1 SV23 2 VARIABLE CAPACITANCE DIODE 


CATV TUNING. Unit in mm 





e High Capacitance Ratio : Coy/Cg5y=10.5 (Typ.) 
e Excellent C-V Characteristics, and Small Tracking Error. 


e Useful for Small Size Tuner. 


<4 
pe 
<< 
= 
fx 
a 
Oo 
ee 
EH 
< 
oO 


MAXIMUM RATINGS (Ta = 25°C) 


35 
(Ry, =10kQ) 
Storage Temperature Range °C 










Peak Reverse Voltage VRM 

















ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


















Reverse Current ‘ig —‘(Vg=asv SSCS Pa | 
[Capacitance Ratio __|Cav/Gayf__———S Sto tos | — | — 
| 


Note 1 : Available in matched group for capacitance to 2.0%. Marking 
C (Max.) — C (Min. 
=0.02 


C (Min.) 9 by 
(VR=2~25V) | 
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Cy — VR 
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EVERSE VOLTAGE VR (V) 


R 


REVERSE VOLTAGE VR (V) 





(15) S41 SONVASISAY SAINAS 





(73) SI TONVASISHY SAINAS 





FREQUENCY f (MHz) 


REVERSE VOLTAGE VR (V) 


x 100 


_ C(Ta) — C (25) 
7 C (25) 


NOTE : 6¢ (%) 














(%) 99 OLLVY AODNVHO AONVLIOVAVO 


AMBIENT TEMPERATURE Ta (°C) 
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1 SV23 7 SILICON EPITAXIAL PIN TYPE DIODE 


VHF~UHF BAND RF ATTENUATOR APPLICATIONS. Unit in mm 


MAXIMUM RATINGS (Ta = 25°C) 









CHARACTERISTIC SYMBOL | RATING | UNIT 
Reverse Voltage 
Junction Temperature 125 
Storage Temperature Range —55~125 


0.05+0.05 


. CATHODE 1 
. CATHODE 2 
. ANODE 2 
. ANODE 1 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION TYP. |MAX.|U 
Reverse Voltage | : 


[ve [inziyeaSS—~—~— wo PS 


















Total Capacitance VR=50V, f=1MHz 
Ip=10mA, f= 100MHz 
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Cr — VR 

















(44) LO FONVLIOVdVO IVLOL 


(A) 


Ip 


FORWARD CURRENT 


REVERSE VOLTAGE VR (V) 


pels 


SILICON EPITAXIAL PLANAR TYPE 


1 SV238 VARIABLE CAPACITANCE DIODE 


CATV TUNING. 





Unit in mm 


e High Capacitance Ratio: C2V/C25V=11.5 (Typ.) 
e Excellent C-V Characteristics, and Small Tracking Error. 


e Usful for Small Size Tuner. 


CATHODE MARK 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL RATING UNIT 
Reverse Voltage 


Peak Reverse Voltage (RL an 0k) V 


Junction Temperature Tj °C 


Storage Temperature Range —55~125 







JEDEC | ~ 


EIAJ 
TOSHIBA 1-1E1A 
Weight : 0.004g 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


[Reverse Voltage | VR | IR=A | 80 | — | — | OV 
Reverse Current | TR Vr=2ev | — | — | 0 | nk 
[Capacitance | ORV | Va 2v,fsiMHe | 81 | 86 | 88 | pr 
2.7 3.25 | pF | 
| Capacitance Ratio | c2vicasv| — | t0.7 | ab | — | — 

T's oe 








pt 
© 
1) 

> 






_ 
Or 
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Fx 






on 
So 
on 

so} 
=| 


~] 
on 


series Resistance | | he: VR=5V, f=470MHz | 0. 


Note 1: Available in matched group for capacitance to 2.5%. 





Marking TYPE NAME 
C (Max.) — C (Min.) : 


C (Min.) 
(VR=2~25V) 


= 0.025 
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Ta=80°C 
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REVERSE VOLTAGE VR (V) 


REVERSE VOLTAGE VR (V) 


470MHz 


f 
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2000 


FREQUENCY f (MHz) 


REVERSE VOLTAGE Vp (V) 


OCs Ta 


oe 
a0 





C (25) 


S 
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a 
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Ta 
aA 
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ABMIENT TEMPERATURE Ta (°C) 
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SILICON EPITAXIAL PLANAR TYPE 


1 SV23 Q VARIABLE CAPACITANCE DIODE 


Unit in mm 
VCO FOR UHF RADIO 





e Ultra Low Series Resistance : rg=0.440 (Typ.) 
e Useful for Small Size Set 


Na 
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2 
ra 
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MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL RATING UNIT 









Reverse Voltage 
Junction Temperature 125 
—~55~125 











Reverse Voltage IR=1yuA 





Vp=15V | — | 
caviciov| | 


Series Resistance 


Vy 





=1V, f=470MHz 
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(44) AD FONVLIOVdVO 


REVERSE VOLTAGE VR (V) 


REVERSE VOLTAGE VR (V) 


470MHz 


f 





25°C 





(Bu) $1 FONVILSISTY SAINAS 


FREQUENCY f (MHz) 


REVERSE VOLTAGE VR (V) 


oC — Ta 


1MHz 


_ (Ta) — C125) 
- C (25) 


NOTE : 6C (%) 


CERNE 


CEES EEE 
Baek \SRERe 
SESERNNEe 


f 





(%) 9¢ 
OLLVE HONVHO FONVLIOVAVO 


ANBIENT TEMPERATURE Ta (°C) 
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SILICON EPITAXIAL PLANAR TYPE 


1 SV242 VARIABLE CAPACITANCE DIODE 


TV VHF WIDE BAND TUNING Unit in mm 





e High Capacitance Ratio : C1V/C28V=14.5 (Typ.) 
e Low Series Resistance > Tg=0.650 (Typ.) 
e Excellent C- V Characteristics, and Small Tracking Error. 


0.95 0.95 


e Small Package 


re) 
HO 
fete) 
+5 
© 
a 
ro) 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING UNIT 
Reverse Voltage 


Peak Reverse Voltage a fa isan 


Junction Temperature IP eb Ieee 
Storage Temperature Range 






1. ANODE 1 
2. ANODE 2 
3. CATHODE 



















ese ae 3 
Reverse Current [Ip [Vez Sd 
capstan [env [vgsv tens ae [a6 | ao [a [ar 
[Series Resistance (| ay [Wan 8¥, fo atoiiz ovo) | — Lo. 


Note 1 : Characteristic between Anode 1 and Anode 2 
Note2 :Units are compounded in one package and are 
matched to 2.5% Marking 


C (Max.) —C (Min.) 
——E (Min) = 0.025 (VR=1~28V) 
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REVERSE VOLTAGE VR (V) 


REVERSE VOLTAGE VR (V) 
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(DU) $2 FONVLSISTY SAAS 


FREQUENCY f (MHz) 


REVERSE VOLTAGE VR (V) 





SSE daumnnal 


RE CO 
Samet 
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Coo, 
COCR 
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AMBIENT TEMPERATURE Ta (°C) 
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SILICON EPITAXIAL PLANAR TYPE 


1 SV245 VARIABLE CAPACITANCE DIODE 


UHF SHF TUNING Unit in mm 





e High Capacitance Ratio : C2V/C25V=5.7 (Typ.) 
e Low Series Resistance : rs=1.20 (Typ.) 
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e Excellent C-V Characteristics, and Small Tracking Error. 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING UNIT 


35 
| Peak Reverse Voltage rm fe ae batal * 


Junction |Junction Temperature si 


Storage Temperature Range i._} —55~125 a 














JEDEC — 
EIAJ =< 
TOSHIBA 1-1K1A 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


ee ee 
i SS Mee eR se Be 
[Capecianee | cov | Vgsav fein ‘san [ — [ass [or 
[Capacitance —*dtC cas vnzsv, foam ——~ipost | — | 077 | or 
[Capacitance Ratio ——-(oavvoasv) — —=—~S sn a | cw] 
[Series Resistance (| ag ‘(Vani fata ——S<sP — ‘Pap aol a 






ar 
orPN | oO 
Ss IO 
ry | 


co) 


; ; Marking 
Notel: Unites are compounded in one package 


and are matched to 6.0%. 


Hel me 
C (Max.) ~C (Min) < 9.96 (VR=2~25V) a 


C (Min.) ne 


Cathode Mark 
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REVERSE VOLTAGE VR (V) 


REVERSE VOLTAGE VR (V) 


470MHz 


f 





(UO) §2 FONVISISAY SAINAS 


25°C 





(0) §1 FONVISISAY SAINAS 





FREQUENCY f (MHz) 


REVERSE VOLTAGE VR (V) 


C (Ta) —C (25) 
C (25) 


NOTE : 6¢ (%) 





Pm wees 
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AMBIENT TEMPERATURE Ta (°C) 
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1 SV252 SILICON EPITAXIAL PIN TYPE DIODE 


VHF~UHF BAND RF ATTENUATOR APPLICATIONS. Unit in mm 


MAXIMUM RATINGS (Ta = 25°C) 


T; 25 
T stg ee 
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Junction Temperature Pf 
Storage Temperature Range Lae —55~125 °C 


3 





2 


1. ANODE 2 
2. CATHODE 1 
3. ANODE 1/CATHODE 2 


JEDEC — 
EIAJ SC-70 
TOSHIBA 1-2P1C 
Weight : 0.006g 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 
















Reverse Voltage | VR [IR=10nA | 50 (| — | — | VV 
Reverse Current | TR |Vr=sov | 
Forward Voltage | Vr [te=50mA | — | 095 | — | OV 
=50V, =e 
fs 







Total Capacitance (Note) VR=50V, f=1MHz | 
Ip=10mA, f=100MHz 


Note : Cp is measured by 3 terminal method with capacitance bridge. 





MARKING 


Type Name 


os e/a 
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Ip (A) 


FORWARD CURRENT 


REVERSE VOLTAGE VR (V) 
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SILICON EPITAXIAL PLANAR TYPE 


1 SV2 DA VARIABLE CAPACITANCE DIODE 


TV TUNING. Unit in mm 












e § High Capacitance Ratio : C2V/C25V =6.5 (Typ.) 
e Low Series Resistance : rg=0.40 (Typ.) 
e Excellent C-V Characteristics, and Small Tracking Error. 


e Useful for Small Size Tuner. 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL RATING UNIT 
Reverse Voltage 


Junction Temperature 


0 
Storage Temperature Range ~ 


—55~125 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 












Reverse Voge | Va pimsya—S~S~SSo | 
Reverse Current | ig | Va=zav SSCS (|| a 





VR 

IR 

Cov 
Capacitance Ratio Cov/Cosy [| | 
VR=5V, f=470MHz 


Note 1 : Units are compounded in one package and are matched to 2.5%. 


ie i MARKING 
C (Max.) 7 C (Min.) <0.025 
C (Min.) 


208 


1$V254 


Conia i 
ie Cae 





470MHz 
25°C 


me 





REVERSE VOLRAGE VR (V) 
oC — Ta 





1MHz 
—20 


f= 





(U) %1 FONVLSISAY SAINAS (%) O° 


1MIiz 
25°C 


i » > 
Ss = 2 a 
co = > II 1 
2 > 
> 
fQ 
S) er 
< 
= | 
— 
Sg 
2 
a 
> 
Q 
2 

















(ad) AQ FONVLIOVdVO (U) %1 AONVISISAY SaINas 


ERATURE Ta (°C) 


AMBIENT TEMP 
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FREQUENCY f (MHz) 


SILICON EPITAXIAL PLANAR TYPE 


1 SV2 hh VARIABLE CAPACITANCE DIODE 


CATV TUNING. Unit in mm 





e High Capacitance Ratio : C2V/C25V=10.5 (Typ.) 
e Low Series Resistance : I'g=0.60 (Typ.) 
e Excellent C-V Characteristics, and Small Tracking Error. 


e Useful for Small Size Tuner. 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL RATING UNIT 
Reverse Voltage 
Peak Reverse Voltage 35 (Ry, =10k0) 

= 55~125 











JEDEC — 
TOSHIBA 1-1F1A 










ELECTRICAL CHARACTERISTICS (Ta = 25°C) 









[Reverse Current | In Va=aevSS—S~—~S SP to 





oo 
Ol 
pt 
= 
bo 


cavicasv| 
VR=5V, f=470MHz p= | 06] 08 | 9 


Note 1: Available in matched group for capacitance to 2.5%. 






C (Max.) —C (Min.) <0.025 Marking 
C (Min.) 
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1$V255 


Cy — VR 


470MHz 


Some 





(U) $2 AONVISISAY SAINAS 





(44) AQ FONVLIOVdVO 





E VR (VY) 


REVERSE VOLTAG 


REVERSE VOLTAGE Vp (V) 





(%) D9 
OILVY FONVHO FONVLIOVdVO 


° 
S 





(6) Si AONVILSISSY SAINaS 


(°C) 


AMBIENT TEMPERATURE Ta 


FREQUENCY f (MHz) 


x 100 


C (Ta) — C(25) 
C (25) 


NOTE : 0C (%) 
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SILICON EPITAXIAL PLANAR TYPE 


1SV2 D 6 VARIABLE CAPACITANCE DIODE 


TV VHF UHF TUNER AFC Unit in mm 










MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING 
Reverse Voltage | vr | 30 
5 










Peak Reverse Voltage | Vem | 35 (Ry, =10kQ) V 
Junction Temperature | T) | 15 | 
Storage Temperature Range 






VR 
VRM 
Tj 
| Tg | —55~125 | °C 








[Reverse Curent |p | Vneav SSCs 









Marking 
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1SV256 


































































































(y) Yl LNaAYYHNO ASHAATY 


Ta=25°C 





























(a4) AQ GONVLIOVdVO 














REVERSE VOLTAGE VR (V) 


E VOLTAGE VR (V) 


REVERS 


470MHz 


(GO) S13 


(OB) 51 





AONVISISAY SHTYaS 





HONVISISAY SHTMES 





FREQUENCY f (MHz) 


REVERSE VOLTAGE VR (V) 


x 100 


C(Ta) — C (25) 
C (25) 


NOTE : 0¢C (%) 
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(%) D9 
OILVY AONVHO FONVLIOVdVO 


AMBIENT TEMPERATURE Ta (°C) 
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SILICON EPITAXIAL PLANAR TYPE 


1 SV2 4 T | VARIABLE CAPACITANCE DIODE 


VCO FOR UHF BAND RADIO Unit in mm 





e Ultra Low Series Resistance : rg=0.20 (Typ.) 
e Useful for Small Size Set 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL RATING UNIT 
Reverse Voltage 
Junction Temperature 
Storage Temperature Range —55~125 











JEDEC 


EIAJ — 


TOSHIBA 1-1F1A 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


vi as 
[Reverse Voltage Ss || VR | In=teA—CidL:Ct8 | — | — | CV CY 
[Reverse Current ss || sR | Vr=tbV dC 
|Capacitance |= COV Vp=t0v,f=iMHz | 5.5 | 6 
| Capacitance Ratio = |C2v/Clov| | 
= = | 027 















VR=5V, f=470MHz 


Series Resistance 


Marking 


aa 
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1$V257 
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REVERSE VOLTAGE VR (V) 


REVERSE VOLTAGE VR (V) 


470MHz 
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(U) S12 FONVLSISAY SAINAS 





(U) %1 FONVILSISAY SaaS 





FREQUENCY f (MHz) 


REVERSE VOLTAGE VR (V) 


<x 100 


__C(Ta) — (25) 
C (25) 


NOTE : 5¢ (%) 
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(%) OQ 
OILVY FZONVHO FAONVLIOVdVO 





AMBIENT TEMPERATURE Ta (°C) 
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SILICON EPITAXIAL PLANAR TYPE 


1 SV258 VARIABLE CAPACITANCE DIODE 


CATV CONVERTER ist OSC TUNING. Unit in mm 





e High Capacitance Ratio : C2V/C20V=8(Typ.) 
e Low Series Resistance > Fg=0.730 (Typ.) 


e Useful for Small Size Tuner. 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL RATING UNIT 
Reverse Voltage 
Peak Reverse Voltage 35 (Ry, = 10k) 
Junction Temperature 125 
Storage Temperature Range —55-~125 








ELECTRICAL CHARACTERISTICS (Ta = 25°C) 











Reverse Voltage | VR | IR=1yA 
[Reverse Current | IR | VR =28V == 
|Capacitanee | C2V__ | VV, f= Me 


c20v__| VR=20V, f=1MHz 








VR 
IR R 
C2V 
i 
[Capacitance Ratio fCavsczov[— BT 
[Series Resistance |_ts | VR=S5V,f=470MHz | — | 





Marking 


Le} 
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1$V258 
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(VY) Ul LNAYUNO ASHAAAY 


Ta=25°C 
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E VR (V) 


REVERSE VOLTAG 


REVERSE VOLTAGE VR (V) 
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REVERSE VOLTAG 





AMBIENT TEMPERATURE Ta (°C) 
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SILICON EPITAXIAL PLANAR TYPE 


1 SV259 VARIABLE CAPACITANCE DIODE 


CATV TUNING. Unit in mm 





e High Capacitance Ratio : C2V/C25V=10.5 (Typ.) 
e Excellent C-V Characteristics, and Small Tracking Error. 


e Useful for Small Size Tuner. 







ree [0.30.05 | | 0.13005 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 
Reverse Voltage 
Peak Reverse Voltage 35 (Rq,= 10k) 


Junction Temperature 


Storage Temperature Range T stg —55~125 












JEDEC — 


EIAJ — 


TOSHIBA 1-1F1A 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION UNIT 
Reverse Voltage | Vr | IR=1uA fp e0H SS ee ed 
Reverse Current | tr | Vr=28v p= | — | 10} na 







Capacitance C25V VR=25V, f=1MHz 2.75 3.10 







VR 

IR 

C2V 

Capacitance Ratio cavicezssy | ss — ——sd{_s tof to | — | — | 
Vp=5V, f=470MHz es 


Note 1 : Available in matched group for capacitance to 2.0%. 





Series Resistance 


aa i MARKING 
C (Max.) | C (Min.) Zy63 
C (Min.) 


(VR=2~25V) a 
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1$V259 
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AMBIENT TEMPERATURE Ta (°C) 
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SILICON EPITAXIAL PLANAR TYPE 


1 SV26 0 VARIABLE CAPACITANCE DIODE 


VCO FOR UHF RADIO Unit in mm 





e Ultra Low Series Resistance : rg=0.440 (Typ.) 
e Useful for Small Size Set 


MAXIMUM RATINGS (Ta = 25°C) 


~ CHARACTERISTIC SYMBOL RATING UNIT 
Reverse Voltage 
Storage Temperature Range 









EIAJ — 


TOSHIBA 1-1F1A 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 





Reverse Voltage IR=1yvA 1 
VR=15V 
C = 


Series Resistance r 





R 
: = 
| Capacitance Ratio [C2v/Clov] 


Marking 
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1SV260 
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AMBIENT TEMPERATURE Ta (°C) 
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SILICON EPITAXIAL PLANAR TYPE 


1 SV26 1 VARIABLE CAPACITANCE DIODE 


UHF SHF TUNING Unit in mm 










e High Capacitance Ratio : C2V/C25V=5.7 (Typ.) 
e Low Series Resistance > rs=1.20 (Typ.) 


e Excellent C-V Characteristics, and Small Tracking Error. 


MAXIMUM RATINGS (Ta = 25°C) 


i 













Junction Temperature 
Storage Temperature Range 










[Reverse Vollage =| VR neta SSCS 
er a De 

Capacitance ~*~ 25 | Va=25v, faints (os | — | 077 | pr 
[Capacitance Rao ———~ieavrossv[ SC SSSCS*~S~«C | | | 


Note 1: Unites are compounded in one package and are matched to 6.0%. 


oo 






Marking 


Le} 


C (Max.) —C (Min.) 


= 0.06 (VR=2~25V) 
C (Min.) 
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1SV261 
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REVERSE VOLTAGE VR (V) 
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AMBIENT TEMPERATURE Ta (°C) 
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SILICON EPITAXIAL PLANAR TYPE 


1 SV262 VARIABLE CAPACITANCE DIODE 


CATV TUNING. Unit in mm 





e High Capacitance Ratio : C2V/C25V =12.5 (Typ.) 
« Low Series Resistance : rs=0.60 (Typ.) 
e Excellent C-V Characteristics, and Small Tracking Error. 


e Small Package 


MAXIMUM RATINGS (Ta = 25°C) 


5 










3 
Junction Temperature 
Storage Temperature Range —55~125 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


Reverse Current | ‘Ip | vassevSSOSOS~s 

[Capacitance Ratio _feavicasv | 
[Capacitance Ratio _‘|oasvicasv| SSS 
[Series Resistance | ry | Vazev, foatomm | — 


Note 1: Available in matched group for capacitance to 2.0%. 
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ae) 


Marking 


Le} 


C (Max.) —C (Min.) 


= 0.02 (VR=2~25V) 
C (Min.) 
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REVERSE VOLTAGE VR (V) 
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SILICON EPITAXIAL PLANAR TYPE 


1 SV2 5 G VARIABLE CAPACITANCE DIODE 


CATV TUNING. Unit in mm 





e High Capacitance Ratio : C2V/C25V=11.5 (Typ.) 
e Low Series Resistance : rs=0.550 (Typ.) 


e Excellent C-V Characteristics, and Small Tracking Error. 


0+0.05 


+0. 
0.15 -0.06 


e Small Package 


MAXIMUM RATINGS (Ta = 25°C) 


Reverse Voltage 
[Peak Reverse Voliage | Vem [s6@%y=10km| V_ 
qj 25 

T stg 






Junction Temperature | Tj | 125 
Storage Temperature Range Lie. —55~125 





















Reverse Voltage =| va pst SSCS—~sC 
a 
[Capacitance ~*~ | =a, foie ——SC*dC 

11.5 | 5 





VR 

IR 

C2V 

| Capacitance Ratio = [C2v/czsv | Cd 

| Capacitance Ratio C25V/C28V| 

Pots | VR=5V,f=470MHz | — | 0.58 


Note 1: Available in matched group for capacitance to 2.0%. 
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C (Min.) 


= 0.02 (VR=2~25V) 
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AMBIENT TEMPERATURE Ta (°C) 


SILICON EPITAXIAL PLANAR TYPE 


1 SV2 7 0 VARIABLE CAPACITANCE DIODE 


VCO FOR UHF BAND RADIO Unit in mm 





e High Capacitance Ratio : C1V/C4V=2.0(Typ.) 
« Low Series Resistance : rs=0.280 (Typ.) 


e Small Package 


CATHODE MARK 


0 £0.05 


10.1 
0.15 -0.06 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL RATING UNIT 
Reverse Voltage 
Junction Temperature 
Storage Temperature Range 





Reverse Voltage 
VR=10V 
VR=1V, f=1MHz 
rs 


Capacitance Ratio C1V/C4V 


Series Resistance Poors | VR=1V, f=470MHz 


Marking 
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(pF) 


CAPACITANCE Cy 


(Q) 


Is 


SERIES RESISTANCE 


(%) 


CAPACITANCE CHANGE RATIO 
oC 
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f=470MIIz 
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AMBIENT TEMPERATURE Ta (°C) 
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IR 


REVERSE CURRENT 


Ts (Q) 
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rr — 





2000 





1 SV2 T 1 SILICON EPITAXIAL PIN TYPE DIODE 


VHF~UHF BAND RF ATTENUATOR APPLICATIONS Unit in mm 


@ Useful for Small Size Tuner 
@ Small Total Capacitance : Cp=0.25pF (Typ.) 


@ Low Series Resistance : rg=3Q) (Typ.) 


a 
pc 
<< 
= 
ea 
a 
: 
< 
oO 


MAXIMUM RATINGS (Ta =25°C 


) 
CHARACTERISTIC SYMBOL RATING UNIT 
Forward Current 50 
Junction Temperature 
T ste | 






Storage Temperature Range cE ae 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


Reverse Current —~«| in |vazsovSCSC—~—sC CP 
Forward Voltage +) Ve ipssoma Ss Sf | no |v 
otal Capacitance | Oy _|VR=sov, fame ‘| — | oas | o 

Series Resistance | ry [ip=10mA, F=t00Miy ‘| — 


MARKING 
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SILICON EPITAXIAL PLANAR TYPE 


1 SV2 73 VARIABLE CAPACITANCE DIODE 


VCO FOR UHF BAND RADIO Unit in mm 





@ High Capacitance Ratio : Cyy/C4y=2.0 (Typ.) 





@ Low Series Resistance : rg=0.280 (Typ.) 
@e Small Package 


MAXIMUM RATINGS (Ta =25°C) 


CATHODE MARK 
















CHARACTERISTIC SYMBOL RATING UNIT 
Reverse Voltage 
j 


Junction Temperature 
Storage Temperature Range —55~125 










KIAJ — 
TOSHIBA 1-1F1A 
ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION 
Reverse Voltage -— ae IR=1uA 
Reverse Current | TR | VR=10V 





Capacitance | Ciy | VR=1V, f=1MHz 
VR=4Vv, f=1MHz 


Capacitance 


VR 
IR 
Civ 
Cav 
Capacitance Ratio Civicav| 


VR=1V, f=470MHz 


MARKING 


‘a 


Series Resistance 
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SILICON EPITAXIAL PLANAR TYPE 


1 SV2 14 VARIABLE CAPACITANCE DIODE 


CATV TUNING. Unit in mm 





@ High Capacitance Ratio : Coy/Cog5y=12.5 (Typ.) 






@ Low Series Resistance : rg=0.6(0) (Typ.) 
@ Excellent C-V Characteristics, and Small Tracking Error. 


@ Small Package 


CATHODE MARK 


MAXIMUM RATINGS (Ta = 25°C) 


Reverse Voltage | VR | 8 
qj 
T'st 9 











< 


oe) 


34 
Junction Temperature a ee 
Storage Temperature Range Pete | —55~125 









KIAJ — 
TOSHIBA 1-1F1A 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION 
Reverse Voltage IR=1yA 
VR=2V, f= MHz 
Is 












[Capacitance Ratio [Cav/Ca5v| 
[Capacitance Ratio (Cz5v/ Cav] 
[Series Resistance | ts |VR=5V, f=470MHz | 


Note 1 : Available in matched group for capacitance to 2.0%. 


pot | be 
os 
wlo 
— 
NS 
on 


MARKING 


[T} 


C (Max.)—C (Min.) 


<0,02 (Vp=2~25V) 
C (Min.) 
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SILICON EPITAXIAL PLANAR TYPE 


VARIABLE CAPACITANCE DIODE 1 SV2 7 D 


CATV TUNING. Unit in mm 





@ High Capacitance Ratio : Coy/Co5y=11.5 (Typ.) 


0.8 + 0.1 


Poi 


@ Low Series Resistance : rg=0.55) (Typ.) 
@ Excellent C-V Characteristics, and Small Tracking Error. 


e Small Package 


CATHODE MARK 


040.05 


- 


MAXIMUM RATINGS (Ta = 25°C) 














CHARACTERISTIC SYMBOL RATING UNIT 
Peak Reverse Voltage 36 (Ry, =10kQ) 
Storage Temperature Range —55~125 


KIAJ — 
TOSHIBA 1-1F1A 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL 
Reverse Voltage V IR=1yA 
I 





VR=32V 
VR=2V, f=1MHz 
Ig = 


Capacitance Ratio Cov/Capv | 
Capacitance Ratio Co5v/Casyj | 10 
Series Resistance | org LVR 5V, f=470MHz 


Note 1 : Available in matched group for capacitance to 2.0%. 





MARKING 


Tet 


C (Max.)—C (Min.) 


<0.02 (Vp=2~25V) 
C (Min.) 
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SILICON EPITAXIAL PLANAR TYPE 


1 SV2 qT 5 VARIABLE CAPACITANCE DIODE 


VCO FOR UHF BAND RADIO Unit in mm 








@ High Capacitance Ratio : Cyy/C4y=2.0 (Typ.) 
@ Low Series Resistance : rg=0.220 (Typ.) 


@ Small Package 


CATHODE MARK 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL RATING UNIT 
Reverse Voltage VR 
Tj 


|v | ow fv 
Junction Temperature i 125 
Storage Temperature Range 








JEDEC — 
TOSHIBA 1-1E1A 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


VR 
1 
[Capacitance Ratio | Cav/Cav | 


Series Resistance 
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CAPACITANCE Cy 


f=1MIlIz 
Ta=25°C 









































REVERSE VOLTAGE VR (V) 
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REVERSE VOLTAGE VR (V) 


SILICON EPITAXIAL PLANAR TYPE 


1 SV2 7 7 VARIABLE CAPACITANCE DIODE 


VCO FOR UHF BAND RADIO 





@® High Capacitance Ratio : Cyy/C4gy=2.3 (Typ.) 
@ Low Series Resistance  : rg=0.420, (Typ.) 
@ Small Package 
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MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 
Reverse, Voltage 


Junction Temperature 
Storage Temperature Range Tste 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


Reverse Voltage 2 ae IR=1pA 
Reverse Current | IR [VR=10V 
Capacitance | Cry | VR=1V, f= MHz 


VR 
IR 
Civ 
Cay 
Capacitance Ratio S| Civ/Cav | sd 


VR=1V, f=470MHz 


MARKING 


Tet 


Series Resistance 
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Unit in mm 





1SV277 


rg — VR 


Oo 
Se ae a ee se ee SS 





470MHz 
= 25°C 
# 

ey 

= 

. 
ia 

Ee 

5 


| 








‘ imal 























(73) $1 FONVILSISAY SHINS 



































(4d) AQ FONVLIOVAVD 


REVERSE VOLTAGE VR (V) 


REVERSE VOLTAGE VR (V) 
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Hy N 1 V01 H SILICON EPITAXIAL PLANAR TYPE TRANSISTOR 


AM RADIO BAND TUNING APPLICATIONS. Unit in mm 


e High Capacitance Ratio : C1V/C8V=19.5 (Typ.) 
e High Q : Q=200 (Min.) 
e Including Four Devices in FM8 Package (Flat Pack Mini 8Pin) 






0.35+0.1 


e Low Voltage Operation : VR=1~8V 


MAXIMUM RATINGS (Ta = 25°C) (D1, D2, D3, Dg) 


CHARACTERISTIC SYMBOL | RATING | UNIT 
16 


Reverse Voltage | vr | iw | V_ 
j 
T ste 


+0.1 
0.15 - 0.05 






Junction Temperature 125 
Storage Temperature Range ater —55~125 






1. ANODE 1 4. ANODE 2 
2.7. CATHODE 1, 4 5. ANODE 3 
3,6. CATHODE 2,3 8. ANODE 4 


JEDEC — 
EIAJ — 
TOSHIBA 1-5J1D 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) (Dj, D2, D3, Dag) Weight : 0.05g 










csv 
av 
ev 
(Capacitance ——~S~C~*~“‘drAW CE 


Note 1 : Four Devices in one Package are PIN ASSIGNMENT MARKING 
matched for capacitance to 2.5%. (TOP VIEW) 


C (Max.)—C(Min.) — 8 76 5 


0.025 (VR SK 1~8V 

C (Min.) (VR 
Note 2 : C8V is devided into two 
classifications as follows. 


Classification | C8V (pF) 


19,9725. 
[a 22.4=26.7 









240 





SILICON EPITAXIAL PLANAR TYPE TRANSISTOR HN 1 V0O2H 


AM RADIO BAND TUNING APPLICATIONS. Unit in mm 


e High Capacitance Ratio : C1V/C8V=19.5 (Typ.) 
e High Q : Q=200 (Min.) 
e Including Two Devices in FM8 Package (Flat Pack Mini 8Pin) 





e Low Voltage Operation : VR=1~8V 


MAXIMUM RATINGS (Ta = 25°C) (Dy, Do) 


+0.1 
0.15 =.0.05 












Reverse Voltage 
Junction Temperature 
Storage Temperature Range 





1. ANODE 1 4. N.C. 
2, 7. CATHODE 1 5. ANODE 2 
3, 6. CATHODE 2 8. N.C. 





KIAJ 


TOSHIBA 1-5J1B 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) (Dy, D2) Weight : 0.05g 


CHARACTERISTIC SYMBOL TEST CONDITION TYP. | MAX. | UNIT 
v 
I 








<2 
Reverse Current ‘(| In |Vr=iev SCY || 
[Capacitance ——~S~*dtCA‘W ==, foie ——SS*dCa | 
140 [| — | 260 
[Capacitance ———————*(| ~~ 5V =| VR=8V, f=1Milz + 60.0 | — 
[Capacitance —~—~—~—~—~S~*dY~SC =| =8V, f= 1Mie——~S=«d 9 | 
[Capacitance Ratio —«(civicav|—SC S~S~iG HT — | — 
Figure of Merit | Q_|Waeivfoimiz | 200 — [|— | —_ 






Note 1 : Two Devices in one Package are PIN ASSIGNMENT MARKING 
matched for capacitance to 2.5%. (TOP VIEW) 
C (Max.)—C (Min.) — et ie ee 
50.025 (VR=1~8V 
C (Min) (VR 
Note 2 : C8V is devided into two 
classifications as follows. 
1-2 3-4 
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H N IV0 2 H SILICON EPITAXIAL PLANAR TYPE TRANSISTOR 


AM RADIO BAND TUNING APPLICATIONS. Unit in mm 


e High Capacitance Ratio : C1V/C8V=19.5 (Typ.) 
e High Q | : Q=200 (Min.) 
e Including Three Devices in FM8 Package (Flat Pack Mini 8Pin) 







0.352 0.1 


e Low Voltage Operation : VR=1~8V 


+0.1 
0.15 - 0.05 


MAXIMUM RATINGS (Ta = 25°C) (D1, D2, D3) 


CHARACTERISTIC SYMBOL | RATING | UNIT 


Reverse Voltage 
Junction Temperatare 
Storage Temperature Range —55~125 




















1. ANODE 1 5. CATHODE 3 
2, 3. ANODE 2 6, 7. CATHODE 2 
4. ANODE 3 8. CATHODE 1 


JEDEC — 
KIAJ — 
TOSHIBA 1-5J1C 








ELECTRICAL CHARACTERISTICS (Ta = 25°C) (Dy, D2, D3) Weight : 0.05g 











mi 
Reverse Vollage | Vr [in=ta_—S~S—S tw | SP 
Reverse Current ‘| In |Vr=i6v_ SS | | 20 | 
(Capacitance ——~—S~—~«dtCAV—=*dV=iV, file ——~«dt aa | — | 840 | pr 
(Capacitance _—————~«dit OV VR=sV, fa iM ———~«dt«B0.0 | — | 90.0] pr 
[Capacitance ————~—~«d|Y a |e, faim ——~«dt a9 | — | 267 | pr 
[Capacitance Ratio _——~‘(civicav[ SC SSOS~C 

[Figure of Merit | @Q _|Vg=iv, faim ‘| 20 


Note 1: Three Devices in one Package are PIN ASSIGNMENT MARKING 
matched for capacitance to 2.5%. (TOP VIEW) 
; 8 7 6 5 
C (Max.)—C (Min.) — 
—_—___———— 50.025 (VR =1~8V 
C (Min,) (VR 
Note 2 : C8V is devided into two 
classifications as follows. 
123 4 






Classification C8V (pF) 


j9.9~237 
DB _[ 22.4~26.7 
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SILICON EPITAXIAL SCHOTTKY BARRIER TYPE DIODE S32 7 B 


VHF~UHF MIXER APPLICATION. Unit in mm 


° Small Package. 
e Small Delta Forward Voltage : AVRF=20mV 
e Small Delta Total Capacitance : ACp=0.15pF 


0.35+0.1 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 
Reverse Voltage | ve | 6 [ Vv 
Forward Current 
Junction Temperature 125 
Storage Temperature Range 007142 . CATHODE 1 5. CATHODE 3, ANODE 4 
. ANODE 3 . NC. 


Pin Assigment Marking _ ANODE 2 NG. 
. CATHODE 4 8. ANODE 1, CATHODE 2 
8 7 6 5B 


Pt 


1 2 3 4 






uw 
mo 
Oo 
+1 
itp) 
4 
lo) 









Weight : 0.05g 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


ont | gage) ee 
Reverse Current | Ig |vrssv——SS—~—~—SsSC  [ — | 8 | 
Forward Voltage | Vey lipsoama ——Ss fo | — | 
Forward Voltage | Vag) |ip=ioma ———S—~d as [05 [oso | 
otal Capacitance | Op | Va=ov, foie | — [oes | 00 | pr | 
Delta Forward Voltage | aVp[ip=i0ma Wow | — | — | 20 






— 





wo 
wo 
< 


S 
On 
oo 
< 









=> 
On 
ee 
<a | 


| 





(Note) : Difference between 4 Device in 1 package. 
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$3275 


25°C 














e MNT NUT 
. HEC 

































































io 


(v) 4dr LN@YYNO GUVMYOd 














REVERSE VOLTAGE VR (V) 


FORWARD VOLTAGE VFR (V) 








MUTT INET Ty 
MT NEE 

















LU | 
CTT 
TET TIE 
TTT TTT AT 
en 


(Vv) Ur LNANNNO ASHAATY 











107° 


REVERSE VOLTAGE VR (V) 
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SILICON PNP EPITAXIAL PLANAR TYPE TRANSISTOR 2SA1 1 61 


HIGH SPEED SWITCHING APPLICATIONS. Unit in mm 
VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. 


Zi 
GS 
) 
é 
on 
q 


MAXIMUM RATINGS (Ta = 25°C) 


=16 
| Collector-Emitter Voltage | Vero | 8 _| 
| Collector Current | I] 80 
30 
125 





2. EMITTER 
3. COLLECTOR 


JEDEC TO-92 


KIAJ 9C-43 
TOSHIBA 2-5F1E 


p15 | 
Ic 
Base Current | | 8 
Tj 
T st 9 


5 







Junction Temperature a eo 
Storage Temperature Range oe —55~125 


MICROWAVE CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL 
Transition Frequency VcRr=-—5dV, Ic=—-10mA 
——. ISeiel2() | VoR=—5V, IG=—10mA, f=500MHz 
Insertion Gain 
Soil? (2) | VeR=—5V, Ic=—10mA, f=1GHz 


NF (1 VcE=—5V, Ic=—3mA, f=500MH 
Noise Figure CE C 2 : 

NF(2) | VcR=-—5V, Ic=—3mA, f=1GHz 
ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION TYP. UNIT 
Collector Cut-off Current Icpo :| Vck=—5V, IR=0 aa es 
Emitter Cut-off Current IE BO VEB=—1V, Ic=0 [eee ee 
DC Current Gain VcE= —5V, Ic=—10mA Eves 


Output Capacitance VcB=—5V, Ip=0, f=1MHz 
Reverse Transfer Capacitance (Note) 


Note: Cye is measured by 3 terminal method with Capacitance Bridge. 
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2SA1161 


INSERTION GAIN [Satel’ (dB) DC CURRENT GAIN hpg 


NOISE FIGURE NF (dB) 
























hFE — Ic 
a oe a 2 
100 TE ee 
et ot ee TT 
Serna (SE ClO HRN meee IC 
a ees ee a ee ee a a 
Seam | ee ec 
FI CL 





10 


—1 —3 —30 


COLLECTOR CURRENT Ic (mA) 


\S2iel2 -—Ic 


VcE=-5V 
f=1GHz 
Ta = 25°C 





—10 — 30 —100 


COLLECTOR CURRENT Ic (mA) 










Hea 
Samant 
Corn Ooh 
ATCC 
COE Ch 


COLLECTOR CURRENT Ic (mA) 
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Cre (pF) 


Hiei 


CITANCE Cob (pF) 


REVERSE TRANSFER CAPACITANCE 


OUTPUT CAPA 


INSERTION GAIN [|Sgiel” (4B) 


NOISE FIGURE NF (dB) 





Cob, Cre a < VCB 


— 
el 
reel 
Pea 
st 
=| 
= 
a 





0.1 


-0.1 —0.3 —1 —3 —10 


COLLECTOR-BASE VOLTAGE Vcg (V) 


ISaiel2 — f 







VCE=-—5V 
Ic=-—10mA 
Ta=25°C 


Cn 
PS 
ah em 


COIS LUI 
1 0.3 1 3 10 













10 















8. 
FREQUENCY f (GHz) 
NF — f 
6 
IL | reece 
Ic=—3mA 
a ee 






ne 


8.1 0.8 3 


FREQUENCY f (GHz) 






5 










a 


0 


2SA1161 

















=—5V 
10mA 
25°C 
10mA 


25°C 








Slle 

VCE 

Ic 

Ta 
(UNIT : Q) 


VCE=-—5V 
Ic 


S2le 
Ta 
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2SAI 245 SILICON PNP EPITAXIAL PLANAR TYPE TRANSISTOR 


O HIGH FREQUENCY AMPLIFIER AND SWITCHING APPLICATIONS. Unit in mm 
O VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. 
MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL RATING UNIT 


| Collector-Base Voltage | Vopo | -15 | V_| 










< 


095 095 





+04 
0.16 —.06 







Junction Temperature 
Storage Temperature Range 


Marking 


ste 





1. EMITTER 
2. BASE 
S-MINI 3. COLLECTOR 


Type Name 





TOSHIBA 2-3F1A 


MICROWAVE CHARACTERISTICS (Ta = 25°C) Weight : 0.012¢ 


VCE=—5V, Ic=—10mA, 
2 
ee ee S2lel’() | ¢—500MHz 
hnsertion aln 
Sorel? (2) VcE=—5V, Ic=—10mA, 
2le f=1GHz 
VcE=—5V, Ic=—3mA, 
sages NF(1) | ¢—500MHz 
Noise Figure v BVI Nr 
CE=—9V, Ic=—3mA, 
NE) | £=1GHz 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION MIN. 


Collector Cut-off Current IcBo VcB=—5V, Ip=0 
Emitter Cut-off Current IkBO VEB=-—1V, Ic=0 
DC Current Gain FE VcE=—5V, Ic=—-10mA 





Output Capacitance Cok VcB=—5V, Ip=0, 
Reserve Transfer Capacitance | Cye f= 1MHz (Note) 


Note : Cre is measured by 3 terminal method with Capacitance Bridge. 
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DC CURRENT GAIN hpr 


2 (dB) 


S21el 


INSERTION GAIN 


(dB) 


NF 


NOISE FIGURE 





(pF) 


) 


( 


NCE ‘Cre 

















NCE Cob 






























































IE TRANSFER CAPACITA 





OUTPUT CAPACITA 


REVERS 





—10 





COLLECTOR CURRENT Ic (mA) 


IS2iel2 — Ic 





VcE=-—5V 








INSERTION GAIN |Sgtel’ (dB) 


f=1GHz 
Ta =25°C 








—3 —10 —30 —100 


COLLECTOR CURRENT Ic (mA) 





(dB) 




















NOISE FIGURE NF 











COLLECTOR CURRENT Ic (mA) 
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2SA1245 


Cob, Cre — VCB 


























COLLECTOR-BASE VOLTAGE Vep (V) 














is 


IS2iel? — f 
30 
| VcE=-—5V 
Ic= -10mA 
Sul Ta=25°C 





FREQUENCY f (GHz) 








10 












VCE=—-5V 
Ic=-3mA 
Ta=25°C 



































- FREQUENCY f (GHz) 


10mA 


S1le 
VCE=-—5V 
c= — 
=25'C 
(UNIT : Q) 


2SA1245 


Sy 


TINS 
Sf WO’, 
TEAS 


=—5V 
=—10mA 
= 25°C 





S22e 

VCE 

IC 

Ta 

(UNIT : Q) 

























Ch KX 
a et TRIOS 
; MBeN ce seats 


/ 
BLT « 


TERR 
STS SLSR 8 : EYesrs=— ees 
CORE si tcoaae Ht? Sem SST 
ePrecenscrsannececedla TRL 
ETERS SESS 
. SATA SC 


S21e 
VCEK= = 
Ic= <= 
Ta= 25°C 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 2SC380TM | 


HIGH FREQUENCY AMPLIFIER APPLICATIONS. Unit in mm 


e High Power Gain : Gpe=29dB (Typ.) (f= 10.7MHz) 
e Recommended for FM IF, OSC Stage and AM CONV. IF Stage. 


MAXIMUM RATINGS (Ta = 25°C) 


A 
a 
= 
> 
Ce 
ot 


Collector-Base Voltage VCBO 
Collector-Emitter Voltage VCEO 
Emitter-Base Voltage VEBO 


1. EMITTER 
2. COLLECTOR 
3. BASE 


JEDEC TO-92 | 
EIAJ SC-43 
TOSHIBA 2-5F 1B 
Weight : 0.21g 












Collector Cut-off Current IcBo VcBp=35V, IR=0 ad 
Emitter Cut-off Current IFBO VEB=4V, Ic=0 eee || 


DC Current Gain VCE =12V, Ic =2mA pao} — 
Collector-Emitter Saturation 

= 4 
Voltage VOR(sat) [1C=t0mA, IBS ima fof ta 


FE 
Note 
Base-Emitter Voltage | Vpr {Ic 10mA, IR=1mA as 
fp 
ob 
elbb’ 
Gpe 


o}O 
fed | 





Collector Output Capacitance VcB=10V, In=0, f=1MHz 


C 
VcRE=10V, In=—1mA 
Collector-Base Time Constant = 30MHz 10 50 ps 
: Vcc=6V, In=—I1mA, 
Power Gain | Ge f= 10.7MHz (Fig.) ai eae Bae 


Note : hpp classification R : 40~80, O: 70~140, Y : 120~240 


Transition Frequency | fp | VcE=10V, Ic=1mA 100 
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2SC380TM 





y PARAMETERS (Typ.) 
(1) (COMMON EMITTER f=455kHz, Ta=25°C) 


Tv 
| 

[36 [oF 
38 


—0.92 


i 

Output Capacitance : pF 
Forward Transfer Admittance | 38 d|somS. 
i 


Phase Angle of Reverse Transfer 





Admittance 


(2) (COMMON EMITTER f=10.7MHz, Ta = 25°C) 


Collector-Emitter Voltage Fw 
Emitter Current ae a 





Output Conductance 
Output Capacitance 
Forward Transfer Admittance 


Phase Angle of Forward Transfer 
Admittance , 


Reverse Transfer Admittance 


Phase Angle of Reverse Transfer 
Admittance 
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2SC380TM 








OUTPUT 
Ry =500, 
T: O-@ 0.lmmg¢é UEW 20T 
@-@ 0.1mm¢ UEW 8T 
@®-© 0.imm¢ UEW 2T 
Fig.1 Gpe TEST CIRCUIT 
STATIC CHARACTERISTICS hFE — Ic 


COMMON EMITTER 
VoR=6V 
Ta =25°C 


Ey eal 
Fie en es 
SSSI 
1 a 
H ae a 
| 
|_| 


COLLECTOR CURRENT Ic (mA) 

















DC CURRENT GAIN hpE 





COLLECTOR-EMITTER 
0.2 VOLTAGE VoRF (V) 





COMMON 
EMITTER 
Ta=25°C 
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2SC380TM 


Zie, Cie — VCE 





CWA 
SRP 





—10 








—5 


-3 


455kHz 
25°C 


COMMON EMITTER 








oo oS co Se So 
o 6 ro 


(su) 918 FONVLONGNOOD LONI 





300 


pe 
fQ 
EX 
=m 
= 
es) 
Zz 
ie) 
= 
= 
ie) 
ro) 


Oo w OD 
a 


(44) 819 FONVLIOVdVO LNdNI 


a a A | Sa 
DT 2 ee 
itt Path TT Td, 


HT Ty 


: m= 
- 2 = 
oS i) oO 


(sw) 813° GFONVLONGNOO LONI 


455kHz 


f= 








[o) So 
i>) i) 
ise] = 


(a4) 919 FONVLIOVdVO LNdNI 


50 


oS 
oO 


10 


Ip (mA) 


EMITTER CURRENT 


ee ee VOLTAGE 


VcE (V) 


lYrel — VCE 


455kHz 


p2 
ri 
ia 
= 
= 
=) 
Z 
fo) 
= 
= 
ae 
5 





(S77) [P7X] 
HONVLLINGV YAAISNVYL ASHAADTY 


COMMON EMITTER 
pik 








(s7/) PARI 
AONVLLINGV UAASNVUL TSUAATY 


(mA) 


Ik 


EMITTER CURRENT 


(V) 


COLLECTOR-EMITTER VOLTAGE VcE 


Ofe — VCE 


lY fel, 


455kHz 


COMMON EMITTER 


VcE=6V 


f 





jo) 
uw oD 


(gu) 5x] 
FONVLLINGY UAASNVUL GUVMYOI 





oO 
ton! 
| 


i. ok f 
() Ug aAONVLLINGV YAASNVUL 
CGUVMUOd JO ATONV ASVHd 


COMMON EMITTER 
455kHz 
men 


f= 
ppt 


aa a 
FONVLLINGV YAASNVAL GYUVMYUOT 


al 
ro) 
| 








od ww 
H ccpatl 
() Jpg TONVLLINGV UsaSnvuL 
GUVMUOd JO AIONV BSVHd 


co) 
| 


(mA) 


Ip 


EMITTER CURRENT 


(V) 


COEee tae VOLTAGE 
CE 
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2SC380TM 
































455kHz 


COMMON EMITTER 
6V 


VCE 





30 
10}f 
5 
3 
i 
5 
3 


(S7) 9°93 FONVLONGNOD LNdLNO 


t im 
So So © w oO _ 
wo oD = 


300 
100 


(94) 9°9 AONVLIOVdVO LNAdLNO 








Zoe, Coe — VCE 


COMMON EMITTER 


Ip=—ImA 


f 


PT |, 
At 





455kHz 
= 25°C 





Ta 









10 
5 
3 
1 


o oS 
re) oD 


($77) A FONVLONGNOD LAdLAO 
(qq) 0 FONVLIOVdVO LAdLNO 


(mA) 


ER CURRENT Ip 


EMITT 


(V) 


COLLECTOR-EMITTER VOLTAGE Vor 


ea 
— 
| 
o 
om 
O 
® 
om 
jets) 


me 
ica 
nl 
& 
S 
Q 
Zz, 
oan 
= 
S 
‘e) 
oO 


Zie, Cie — VCE 


10.7MHz 


VCE 


f 


(a4) 819 FONVLIOVdVO LONI 


10.7MHz 


COMMON EMITTER 


£ 


(sw) °!3 GONVLONGNOOD LONI 











300 


Oo 
oO wo 
ol 


(a4) 8! FONVLIOVdVO LAdNI 


20 


EMITTER CURRENT Ip (mA) 


(V) 


COLLECTOR-EMITTER VOLTAGE 
VCE 


ra 
) 
> 
| 
o 
aT 
ces 
2 
a 


lYrel —- Iz 


10.7MHz 
25°C 


pe 
i 
i= 
Es 
= 
ca) 
Zz 
2) 
= 
= 
fe) 
Oo 


f 











ae So ee ee ee 
> 








(S7/) — fP7X] 
AONVLLINGV YAASNVUL ASUAATY 
lo) (o>) fan) [em] [a 
(o>) [a>) [o) wo oD 
Teal Fi 


(.) 9 AONVLLINGY YAdSNVUL 
ASHUAAAHY AO AIONV ASVHd 


COMMON EMITTER 
Ip =—1lmA 
; 10.7MHz 

25°C 


(s7/) [PAX] 
HAONVLLINGV YHASNVUL FSHYUATY 


—10 





(mA) 


EMITTER CURRENT Ig 


(V) 


COLLECTOR-EMITTER VOLTAGE Vcr 
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2SC380TM 


& 


n 


“a 


lYfel, Ofe — VCE 


—10 


main 
NR 


-3 -5 


Re tt 


UNA 


St 
Se ee 
ee 0 NN 
oN NNT 
bee Pad ba NANT 


Ho a NANETTE § 
Bilal eal | NOTTANAL | ds 


Beas NONE 





—1 


|{ | f= 10.7MHz 
| | Ta =25°C 


—0.3-0.5 
EMITTER CURRENT Ig (mA) 


jon 
S 
ml 
oe 
S 
Sas 
SS 
sS YE 
a = 
oO 


VCE 


(Su) 3X 
GFONVLLINGY YUAASNVUL CGYUVMYOI 





(a>) fom) fo) wo fon) 

Mee T 
(.) ag AONVLLINGY YAASNVUL 

GUVMU0d JO ATONV USWHd 
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= 25°C 





joseneet sonst i sa uss sts os soe 
COMMON EMITTER 
=—I1mA, Ta 
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Ip 
f= 
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SEE 
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GUVMUOd JO ATONV ASVHd 


EMITTER CURRENT Ip (mA) 








Be 2a eee eee 
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SILICON NPN EPITAXIAL TYPE TRANSISTOR 2SC941 ™ 


HIGH FREQUENCY AMBPLIFIER APPLICATIONS. Unit in mm 
AM HIGH FREQUENCY AMPLIFIER APPLICATIONS. 
AM FREQUENCY CONVERTER APPLICATIONS. 


e Low Noise Figure : NF =3.5dB (Max.) (f= 1MHz) 


MAXIMUM RATINGS (Ta = 25°C) 
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Golsenaities Valage | Vou [a0 |v 
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Collector Power Dissipation | Pg 
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EMITTER 
COLLECTOR 
BASE 


JEDEC TO-92 


EJAJ SC-43 
TOSHIBA 2-5F1B 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) Weight : 0.21g 


CHARACTERISTIC SYMBOL TEST CONDITION 


Collector Cut-off Current IcBoO Vcp=20V, IpR=0 
Emitter Cut-off Current IkBO VEB=2V, Ic=0 


DC Current Gain a VCE =12V, Ic=2mA 
Note 

Collector-Emitter Saturation 

Voltase VCE(sat) |f{c=10mA, IRp=1mA 

Base-Emitter Saturation 

Voltage VBE(sat) |f{c=10mA, IRp=imA 


Transition Frequency | fp |VeR= 10V, Ic=2mA 
Reverse Transfer Capacitance ieee oe 10V, Ip=0, f=1MHz 


Collector-Base Time Constant ee — In=—I1mA, 
; ; be eteae Ip = —1mA, 
N Fr 


Note : hr classification R : 40~80, O: 70~140, Y : 120~240 


Junction Temperature 
Storage Temperature Range 
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2SC941TM 


y PARAMETERS (Typ.) (COMMON EMITTER Vcg = 6V, Ip = — 1mA, f = 1MHz) 


pF 
5 | 65 | nS | 
Output Capacitance pF 

Forward Transfer Admittance 


Phase Angle of Forward Transfer 
Admittance 


Phase Angle of Reverse Transfer j 
Admittance ne 
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SILICON NPN EPITAXIAL TYPE TRANSISTOR 2SC1 8] h 


AUDIO FREQUENCY GENERAL PURPOSE AMPLIFIER APPLICATIONS. Ut a 
DRIVER STAGE AMPLIFIER APPLICATIONS. 


e High Voltage and High Current 
> Vcro=50V (Min.), I¢=150mA (Max.) 
e Excellent hpr Linearity 
> hrp(2)=100 (Typ.) at VoR=6V, IG=150mA 
: hep (ic=0.1lmA)/hpp (Ic =2mA)=0.95 (Typ.) 
e Low Noise : NF=1dB(Typ.) at f=1kHz 
e Complementary to 2S5A1015(O, Y, GR class) 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING UNIT 
Collector-Base Voltage VCBO 
A 















[0 
[miter Base Voliage ——~(| Veo | 5 |v 
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1. EMITTER 
2. COLLECTOR 
3. BASE 


JEDEC TO-92 
EIAJ SC-43 


TOSHIBA 2-5F1B 
Weight : 0.21g 


> | > 


Collector Power Dissipation 
Junction Temperature 
Storage Temperature Range 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION MIN. 


Collector Cut-off Current IcBo VcBp=60V, In=0 ea 
Emitter Cut-off Current IRBO VEB=5V, Ic=0 pees | 


hFE(1) 
VCE=6V, Ic=2mA 70 


Collector-Emitter Saturation 
Voltage VCK(sat) | Ic =100mA, Ip=10mA 0.25 


Base-Emitter Saturation Voltage | VBR(sat) | I¢=100mA, IRp=10mA =e 
Transition Frequency VcR=10V, Ic=1lmA | BO.) e.| 
Collector Ouput Capacitance VcB=10V, Inp=0, f=1MHz ee Beye | ; 
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~] 
oO — 
i) pot 


N 


Base Intrinsic Resistance | Me eee, res 
VcoE=6V, Ic=0.1lmA 
f=1kHz, Rg=10k0 a 


Note : hp Classification 0 : 70~140 Y : 120~240 GR : 200~400 BL : 350~700 
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2SC1 9973 SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 


HIGH FREQUENCY AMPLIFIER APPLICATIONS. Unit in mm 
FM, RF, MIX, IF AMPLIFIER APPLICATIONS. 


e Small Reverse Transfer Capacitance 
: Cre =0.7pF (Typ.) 


e Low Noise Figure 
: NF=2.5dB (Typ.) (f= 100MHz) 
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MAXIMUM RATINGS (Ta = 25°C) 
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Emitter Cut-off Current Ik BO VEB=4V, Ic=0 es 


ae 
DC Current Gain VcE=6V, Ic=1mA 40 a 2.00 & 
(Note) 
:; 
e 





hy 
Reverse Transfer Capacitance VcE=6V, f=1MHz 
Transition Frequency VcE=6V, IcG=1mA 

Ce 

NF 


2 VcE=6V, Ip=-—I1mA, 
Collector-Base Time Constant f= 30MHz 30 ps 
f=100MHz, Fig. 5 [is] — 


Note : hrr Classification R: 40~80, O: 70~140, Y : 100~200(* NF=5.0dB Max.) 
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INPUT 
502 


(If = —1mA) 


Ly : 0.8mm¢é SILVER PLATED COPPER WIRE, 4T, 10ID, 8 LENGTH 


Fig.1 NF, Gpe TEST CIRCUIT 


y PARAMETER (Typ.) 
(1) COMMON EMITTER (Vcg = 6V, Ip = —1mA, f= 100MHz) 


CHARACTERISTIC SYMBOL UNIT 
Input Conductance 
Input Capacitance 
Reverse Transfer Admittance 


Phase Angle of Reverse Transfer 
Admittance © 


Forward Transfer Admittance lyfe 


i 

i 

Oy 

Phase Angle of Forward Transfer 6 20 
Admittance fe 

Output Conductance S| 
Output Capacitance 


(2) COMMON BASE (Vcr =6V, Ip = -1mA, f= 100MHz) 


CHARACTERISTIC S 
Input Conductance 34 
Input Capacitance 
Reverse Transfer Admittance lyrbl 


Phase Angle of Reverse Transfer 105 
Admittance . 
Forward Transfer Admittance ly fb 


b 
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Phase Angle of Forward Transfer A 
Admittance tb 


b 
Output Conductance 
Output Capacitance 
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SILICON NPN EPITAXIAL 


2SC2 2 1 6/ 2 / 1 T PLANAR TYPE TRANSISTOR 


TV FINAL PICTURE IF AMPLIFIER APPLICATIONS. Unit in mm 





e High Gain : Gpe=33dB (Typ.) (f=45MHz) 
e Good Linearity of hpR. 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 























oilector-base Voltage P2SC2717_ BO 
aSC27I7 
oillector-Hmitter Voitage '2SC2717. CEO 
a8C2717 
Emitter-Base Voltage VEBO is kee 
Collector Current 2, EMITTER 
Collector Power Dissipation JEDEC TO-92 
Junction Temperature SAT 80-48 
Storage Temperature Range Zo =) TOSHIBA __2-5F1E 


Weight : 0.21g 
ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION MI 


Collector Cut-off 25C2216 VcBp=50V, Ifp=0 
Current 2sce717| ©BO yap=a0v, Ip=0 
hFE 
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DC Current Gai 2SC2216 VCR=12.5V, Ic=12.5mA 
28C2717 bee |Vop=125V, to=125mA 
Collector-Emitter Saturation 
Voltage VCE (sat) |fc=15mA, Ip=1.5mA 


Base-Emitter Saturation Voltage | VBR (sat) |Ic=15mA, Ip=1.5mA 
Collector Output Capacitance VcB=10V, Ip=0, f=30MHz 


bo 


, VcB=10V In = —lmA 
Collector-Base Time Constant f=30MHz 


Transition Frequency VCE =12.5V, I¢=12.5mA 
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AMBIENT TEMPERATURE Ta (°C) 
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COLLECTOR CURRENT Ic (mA) 





SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 28C2347 


TV UHF OSCILLATOR APPLICATIONS. Unit in mm 
TV VHF MIXER APPLICATIONS. 


MAXIMUM RATINGS (Ta = 25°C 
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Emitter Current 
Junction Temperature 
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1. EMITTER 


2. COLLECTOR 
3. BASE 


JEDEC TO-92 
EIAJ SC-43 
TOSHIBA 2-5F 1B 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) Weight : 0.21g 


CHARACTERISTIC ©» YMBOL TEST CONDITION 


Collector Cut-off Current ICBO VcCB=15V, IR =0 
Emitter Cut-off Current IkBO VEB=8V, Ic=0 


Collector-Emitter Breakdown 


DC Current Gain VcE=8V, Ic=8mA 
Transition Frequency VCE =10V, Ic=8mA 
Collector Output Capacitance VcB=10V, Ip=0, f=MHz 


Collector-Base Time Constant Ma Ic=8mA, el 
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COLLECTOR POWER DISSIPATION 
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2SE2348 SILICON NPN PLANAR TYPE TRANSISTOR 


TV VHF RF AMPLIFIER APPLICATIONS. Unit in mm 


e High Gain =: Gpe = 24dB (Typ.) (f= 200MHz) 
e Low Noise : NF=2.3dB(Typ.) (f=200MHz) 


e Excellent Forward AGC Characteristics. 
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MAXIMUM RATINGS (Ta = 25°C) 





1. EMITTER 
2. COLLECTOR 


JEDEC TO-92 
EIAJ SC-43 
TOSHIBA 2-5F1E 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


Pvansition Frequency | fr -[Vop=i0V,Ig=ama | 40 


Power Gain 


Noise Figure f=200MHz 
LAV = B 
AGC Voltage (Note) VAGC = Sires eae 


Note: VAGC: VAGC measured by test circuit shown in Fig. 1 when power gain is 
reduced to 30dB compared that of VAGC at 1.4V. 
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Fig.1 200MHz Gpe, NF & Vag TEST CIRCUIT 
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2SC2349 SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 


TV VHF OSCILLATOR APPLICATIONS. Unit in mm 
















MAXIMUM RATINGS (Ta = 25°C) 











Junction Temperature 
Storage Temperature Range 


1. EMITTER 
2. COLLECTOR 
3. BASE 


Weight : 0.21lg 


CHARACTERISTIC ©» YMBOL TEST CONDITION TYP. UNIT 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 








Collector Cut-off Current IcBo VcB=15V, Inp=0 eed 
Emitter Cut-off Current IfkBO VEB=3V, Ic=0 eee 


Collector-Emitter Breakdown 


Transition Frequency VCE=10V, Ic=8mA 650 feces MHz 
Collector Output Capacitance fe este dl ee 1.5 
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Collector-Base Time Constant p= | 20 | os 
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Vcp=10V, In=0, f=1MHz 


VcB=10V, Ic=8mA, 
f=30MHz 
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SILICON NPN EPITAXIAL TYPE TRANSISTOR 2862458 


AUDIO AMPLIFIER APPLICATIONS. Unit in mm 


e High Current Capability : IG@=150mA (Max.) 
e High DC Current Gain : hpr=70~700 


e Excellent hp Linearity 
> BFE (IG =0.1mA)/5FE (IG =2mA) =9.95 (Typ.) 
e Low Noise: NF(2)=1dB(Typ.), 10dB (Max.) 


z 
nm 
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e Complementary to 2SA1048. 


e Small Package. 


MAXIMUM RATINGS (Ta = 25°C) 


1. EMITTER 


a, BASE 
Ip 
P¢ 
qj 
Tstg 





Junction Temperature 
Storage Temperature Range fe —55~125 


Collector Cut-off Current ICBO VcBp=50V, Ip=0 
Emitter Cut-off Current IkBO VEB=9V, Ic=0 
DC Current Gain hFR (Note) | VoR=6V, I¢=2mA 


Collector-Emitter Saturation 
Voltage VCK(sat) |fc=100mA, Ip=10mA 


Transition Frequency | fp | Vor 10V, I¢=1mA 


i — 
Collector Output Capacitance Cob Vcp=10V, Ip=0, f=1MHz 
NF 


Noise Figure pNP VCE=6V, Ic=0.1mA, 


Note : hpr Classification O:70~140, Y :120~240, GR: 200~400, BL : 350~700 
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2SC2498 SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATION. Unit in mm 


12.7 MIN. 


MAXIMUM RATINGS (Ta = 25°C) 


[caliecior Base Voltage —~| -Vono | 30 | v_| 
300 
T st 9 


















1. BASE 
2. EMITTER 
3. COLLECTOR 


TO-92 
SC-438 
2-5F1E 


Junction Temperature 
Storage Temperature Range 


MICROWAVE CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION 
Transition Frequency VcE=10V, Ic=10mA 


. . ISajel2(1) | VeE=10V, Ic=10mA, f=500MHz Ese | ; 
Insertion Gain 
ISaiel2(2) | VoR=10V, Ic=10mA, f=1GHz Eco | 









Noise Figure 


NF(1) VCE=10V, Ic=5mA, f=500MHz 
NF(2) VoOE=10V, Ic=5mA, f=1GHz 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


[Collecior Gato Curent | long | Vop=i0v, =o = 
[emitter Cut-ot Current | igo | Vep=iV, Ig=0 =| 
Note P= Tors [= 


Note: Cre is measured by 3 terminal method with Capacitance Bridge. 
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Ig (mA) 


COLLECTOR CURRENT 


DC CURRENT GAIN hrE 


COLLECTOR OUTPUT CAPACITANCE Cob (pF) 
REVERSE TRANSFER CAPACITANCE Cre (pF) 


2SC2498 
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COMMON EMITTER = AHH i 
a PEEP AT 
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1.2 
COLLECTOR CURRENT Ic (mA) COLLECTOR-BASE VOLTAGE VcBp (V) 


COLLECTOR CURRENT Ic (mA) 








Cob, Cre — VCB ft — Ic 
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COLLECTOR-BASE VOLTAGE Vcp (V) COLLECTOR CURRENT Ic (mA) 


ee eee ae eG 
TRANSITION FREQUENCY fp (MHz) 





28/ 


2802498 


NOISE FIGURE NF (dB) 


NOISE FIGURE NF (dB) 








COLLECTOR CURRENT Ic (mA) 





pf Ly 
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INSERTION GAIN |Saiel” (dB) 


INSERTION GAIN |Sgiel? (dB) 


20 






COLLECTOR CURRENT Ic (mA) 


ee at ae 
ee Sch 
EN 


ISaiel2 — f 


VCE=10V 
Ic =10mA 
Ta=25°C 





FREQUENCY f (GHz) 















2862498 





S22e (UNIT : Q) 















10mA 


10V, Ic 


Ls 


‘— 


VCE 
AAI 


\“ 


Site (UNIT : Q) 





COMMON EMITTER SMALL SIGNAL S-PARAMETERS OF 25C2498. 
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2SC2499 SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 
i SN eT rer ee 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATION. Unit in mm 


e Low Noise Figure 
e NF=1.7dB, |S91-|?=15dB (f=500MHz) 
e NF=2.5dB, |S9].|?=9.5dB (f=1GHz) 


ra 
H 
a 
b 
oe 
qa 


MAXIMUM RATINGS (Ta = 25°C) 


Jj 
stg 








1. BASE 
2. EMITTER 
3. COLLECTOR 


JEDEC TO-92 
EIAJ SC-43 
TOSHIBA 2-5F1E 













Junction Temperature ie ee 125 
storage Temperature Range —55~125 


MICROWAVE CHARACTERISTICS (Ta = 25°C) 
CHARACTERISTIC SYMBOL TEST CONDITION 


risa) | von=t0v, tom toma, faicne | — | 96] — | ap 
TNFG) | vop=i0v,tontma, fesoomts | — [ar — | ap 
Tana) | vos=t0v,tozsna tic: | — | as | — | as 













Noise Figure 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 






UNIT 
Collector Cut-off Current ICBO VcB=10V, IR=0 hee es Oe 
Emitter Cut-off Current IEBO VEB=1.0V, IR=0 eh ee en | 
DC Current Gain - VcE=10V, Ic=5mA 


F 
Collector Output Capacitance VcB=10V, In=0, f=1MHz 
(Note 


Note: Cre is measured by 3 terminal method with Capacitance Bridge. 
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COLLECTOR CURRENT Ic (mA) 


DC CURRENT GAIN hpg 


(pF) 
Cre (pF) 


COLLECTOR OUTPUT CAPACITANCE Cob 
REVERSE TRANSFER CAPACITANCE 


2802499 
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COLLECTOR-BASE VOLTAGE Vcgp(V) COLLECTOREMITTER Ic (mA) 
COLLECTOREMITTER Ic (mA) 


INSERTION GAIN |Sgqel” (dB) 
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2SC2499 
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2$C62499 


COMMON EMITTER SMALL SIGNAL S—PARAMETERS OF 25C2499 


VCE=10V, IcG=10mA 


=< . \ | 





a 
on 
So 


522e (UNIT : ©) 





S11e (UNIT : Q) 
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2862644 SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 


VHF~UHF BAND WIDEBAND AMPLIFIER APPLICATIONS. Unit in mm 








e High Gain 
e Low IMD 
e fp=4GHz(Typ.) 






12.7 MIN. 










MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC 
Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Emitter Current 
Collector Power Dissipation 


Junction Temperature 









1. BASE 
2. EMITTER 
3. COLLECTOR 


JEDEC TO-92 
KIAJ SC-43 
TOSHIBA 2-5F1E 


















Storage Temperature Range 






Sarel(2) 


VcE=10V, Ic=30mA 


ICBO VcBp=10V, In=0 
IkBO VEB=1.0V, Ic=0 
VCE=5V, I¢=50mA zi 


VcB=10V, Ig=0 
Ce f=1MHz (Note) 


Note : Cre is measured by 3 terminal method with Capacitance Bridge. 
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DC CURRENT GAIN hpr 


INSERTION GAIN |Sgje¢/”_ (dB) 








hrE — Ic 


COMMON EMITTER 
VoR=10V 

















Ste 2 aes eS 
Le ae a) a fice ee ee 
Pe lca ee Bee ce oe SNe Ho 
ae a ae Ge ie rc I 
os et re ee a we 


COLLECTOR CURRENT Ic (mA) 


IS2iel2 — Ic 


wail Vog=10V 
Ta=25°C 
CoM f=0.5GH ni 


Pr TT 
Tati Pees 


CATT EET 
eee 
ec 


I} 
ee 











E 100 
COLLECTOR CURRENT Ic (mA) 
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(pF) 
(pF) 


re 


C 


COLLECTOR OUTPUT CAPACITANCE Cop 
REVERSE TRANSFER CAPACITANCE 


NF (dB) 


NOISE FIGURE 


2802644 



































COLLECTOR-BASE VOLTAGE Vcp (V) 


f=500MHz 
VcE=10V 
Ta =25°C 








COLLECTOR CURRENT Ic (mA) 


2862644 


COMMON EMITTER SMALL S—PARAMETERS OF 28C2644 








30mA 


10V, Ic 


Site (UNIT : 9) 


VCE 





Soe (UNIT : Q) 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 2SC2668 


HIGH FREQUENCY AMPLIFIER APPLICATIONS. Unit in mm 
FM, RF, IF AMPLIFIER APLIFIER APPLICATIONS. 


e small Reverse Transfer Capacitance : Cye=0.70pF (Typ.) 
e Low Noise Figure : NF=2.5dB (Typ.) 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL RATING | UNIT 
Collector-Base Voltage VCBO a ae 
Collector-Emitter Voltage VCEO 

2 
10 
12 


za 
KH 
= 
é 
N 
re 










< 
















0 
0 
stg 


> 


1. EMITTER 
2. COLLECTOR 
3. BASE 


= 


Junction Temperature Range Lae a 
Storage Temperature Range —55~125 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


Collector Cut-off Current 
r 
N 


VCE= In=—1ImA 
Collector-Base Time Constant ee i au 


re 
T 
; 


Note : hrr Classification R : 40~80, O: 70~140, Y : 100~200 
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2SC2668 


Fig.1. NF, Gpe TEST CIRCUIT 
6pF 






OUTPUT 
RL =500 


INPUT 0.01-F 


2.2k 


| 1000pF 
7 10.02uF 


ae 


Vcc 







7 


Te 
L1 : 0.8mm¢ SILVER PLATED COPPER WIRE, 4Turns. 10mm ID, 8mm Lengh. 


Y PARAMETER (Typ.) 


(1) COMMON EMITTER (Vcg = 6V, Ip = —1mA, f = 100MHz) 


CHARACTERISTIC 5 YMBOL RY. 
Reverse Transfer Admittance LY rbl 


Sib 

Cib 
Phase Angle of Reverse Transfer Admittance Orb —105 
Forward Transfer Admittance 
Phase Angle of Forward Transfer Admittance 1 
Output Conductance 





Er. 
34 
34 
65 
45 
Ll 


Output Capacitance 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 2SC2669 


HIGH FREQUENCY AMPLIFIER APPLICATIONS. Unit in mm 


e High Power Gain : Gpe=30dB (Typ.) (f=10.7MHz) 
° Recommended for FM IF, OSC Stage and AM CONV, IF Stage. 


MAXIMUM RATINGS (Ta = 25°C) 





Pa 
= 
a 
nN 
XN 
rd 


CHARACTERISTIC 
T st p 










v 
Vv 
V 


B 


. EMITTER 
. COLLECTOR 
. BASE 


Junction Temperature 
Storage Temperature Range Ee —55~125 . 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 











Collector Cut-off Current ICBO VcBp=35V, Ip=0 —_s 
Emitter Cut-off Current IkBO VEB=4V, Ic=0 bee 


h 
DC Current Gain | BRE lvon 12V, Ic=2mA 
e 








Not 
Collector-Emitter Saturation 
Base-Emitter Voltage I¢=10mA, Ig=1mA fea Ip eet LO 
Transition Frequency VcE=10V, Ic=1lmA 100 ez 
| Cob |Vop=10V, Ty=0, f=1MHe | — 
VcE=10V, IR=—I1mA, 
Vcc=6V, In=—1mA, 
f= 10.7MHz (Fig.) || ao] | ao 
Note : hp Classification R: 40~80, O: 70~140, Y : 120~240 


Collector Output Capacitance 


Collector-Base Time Constant 







Power Gain 
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OUTPUT 
RL =500, 
T : ©-@ 0.lmm¢ UEW 20T 
@-®@ 0.lmm¢ UEW 8T 
®-© 0.lmm¢ UEW 2T 





Fig.1 Gpe TEST CIRCUIT 


Y PARAMETERS (Typ.) 
(1) (COMMON EMITTER f=455kHz, Ta = 25°C) | 


Collector-Emitter Voltage | Vem | 6 | 
Emitter Current | ip | 1 
Input Conductance 
Input Capacitance | Cie | 58 
Output Conductance | ge | 
Output Capacitance | Coe | 
Forward Transfer Admittance lyfe a 
fe 
Ore 


Phase Angle of Forward Transfer 
. —0 719 
Admittance 


I 

C 
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C 

0] 
Reverse Transfer Admittance 


Phase Angle of Reverse Transfer 
Admittance 


(2) (COMMON EMITTER f=10.7MHz, Ta = 25°C) 


CHARACTERISTIC 25C2669-R | 2SC2669-O | 28C2669-Y | UNIT 
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STATIC CHARACTERISTICS 
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SILICON NPN EPITAXIAL TYPE TRANSISTOR 2SC2 65 7 0 


HIGH FREQUENCY AMPLIFIER APPLICATIONS. Unit in mm 
AM HIGH FREQUENCY AMPLIFIER APPLICATIONS. 
~ AM FREQUENCY CONVERTER APPLICATIONS. 









° Low Noise Figure : NF=3.5dB (Max.) (f= 1MHz) 





MAXIMUM RATINGS (Ta = 25°C) 





1. EMITTER 
2. COLLECTOR 
3. BASE 


EIAJ — 
TOSHIBA 2-4H1A 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) Weight : 0.13g 


CHARACTERISTIC SYMBOL TEST CONDITION MI TYP. | MAX. | UNIT 
Emitter Cut-off Current IFBO VEB=4V, Ic=0 
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Collector Cut-off Current ICBO VcB=s5V, Ip=0 

DC Current Gain VcE=12V, Ic=2mA 
(Note) 

Collector-Emitter Saturation 

Veltuae VCK(sat) |Ic=10mA, Ip=1mA 

Base-Emitter Saturation 


Transition Frequency VcE=10V, IG=2mA 
Reverse Transfer Capacitance VcE=10V, f=1MHz 
Ce.Thb’ 
NF 


Collector-Base Time Constant oe I_=—1mA, 


Note : hp Classification R : 40~80, O: 70~140, Y : 120~240 





Noise Figure 
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CHARACTERISTIC SYMBOL | 28C2670-R | 25C2670-O | 25C2670-Y | UNIT 
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SILICON NPN EPITAXIAL TYPE TRANSISTOR 2SC2 7 1 2 


AUDIO FREQUENCY GENERAL PURPOSE AMPLIFIER APPLICATIONS. Unit in mm 


e High Voltage and High Current 
: VcRO=50V, IG=150mA (Max.) 
e Excellent hfe Linearity 
>: hep d¢=0.1mA)/hpR (Ic =2mA) =0.95 (Typ.) 
e High hpr : hrr=70~700 
e Low Noise : NF=1dB(Typ.), 10dB (Max.) 
e Complementary to 2SA1162 
e Small Package 


MAXIMUM RATINGS (Ta = 25°C) 
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2. EMITTER 
S-MINI 3. COLLECTOR 


JEDEC TO-236MOD 
KIAJ SC-59 
TOSHIBA 2-38F1A 


Weight : 0.012¢g 
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ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


70 


Collector-Emitter = = 
Saturation Voltage VCR sat) [e=100mA, Type tome 
Transtion Frequency | fp Vcr =10V, Ic=1mA 
Collector Output Capacitance Con... Ven =10V, Ip=0, f=1MHz 


: , Vck=6V, Ic=0.1lmA, f=1kHz, 
Noise Figure | np CET Sv 


Note : hpp Classification 
O(O) : 70~140, Y(Y) : 120~240, GR(G) : 200~400, MARKING 
BL(L) : 350~700 
( ) Marking Symbol 





Type Name 
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AMBIENT TEMPERATURE Ta (°C) 





2SC2 7 1 4 SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 


HIGH FREQUENCY AMPLIFIER APPLICATIONS. Unit in mm 
FM, RF, MIX, IF AMPLIFIER APPLICATIONS. 


FEATURES : 


e Small Reverse Transfer Capacitance: Crg=0.7pF (Typ.) 


95 O95 


e Low Noise Figure : NF=2.5dB (Typ.) (f= 100MHz) 


a) 
HO 
Sd 
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MAXIMUM RATINGS (Ta = 25°C) 








Collector-Base Voltage VCBO | 40 
Collector-Emitter Voltage VCEO dee dl 
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. EMITTER 
. COLLECTOR 


Emitter-Base Voltage VEBO 
Collector Current Ig | 
Emitter Current Se el 


CHARACTERISTIC 
Ic 
Ik 
PC 
Tj 
T ste 


40 

30 
[Junction Temperature) ya 
en ae 





Weight : 0.012g 
Marking 


Type Name 







ELECTRICAL CHARACTERISTICS (Ta = 25°C) 












Collector Cut-off Current IcBo VcB=18V, In=0 Pas ee a 
Emitter Cut-off Current IF BO VEB=4V, Ic=0 a 


) F deste ye 20: 
. rbb’ 


Reverse Transfer Capacitance] Cre VcCB=6V, f=1MHz 






=6V, ee 
‘Transition Frequency | fr | Vcw=6V,Ig=imA | — | 550 | — | 
[Collector-Base Time Constant| Ce. rbb’ | Vop=6V, Ig=—ImA, f=30MH2z | — | — | 30_ 
VoR=6V, Ig=—1mA |= . 
. 


Note : hyp Classification R : 40~80, O : 70~140, Y : 100~200 


Gpe f=100MHz Fig 





316 





2802714 


Fig. NF, Gpe TEST CIRCUIT 
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y PARAMETER (Typ.) 
(1) COMMON EMITTER (VcE=6V, Ip = —1mA, f=100MHz) 


fener fe [oe 
Transfer Adimttance 
|Forward Transfer Admittance —_—|_iyfel_~— | 40 | sm 


Ore 
40 
Phase Angle of Forward ; - 
Transfer Admittance fe 7 
45 
Cae ll 

















F 
| Output Conductance g ABS 
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2SC2 7 1 4 SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 


HIGH FREQUENCY AMPLIFIER APPLICATIONS. Unit in mm 


FEATURES : 
e High Power Gain : Gpe=2dB (Typ.) (f=10.7MHz) 
e Recommended for FM IF, OSC Stage and AM CONV. IF Stage. 


095 095 


© 
HO 
ore) 
+ | 
ve) 
4 
3 


MAXIMUM RATINGS (Ta = 25°C) 


1. BASE 
2. EMITTER 
3. COLLECTOR 


Collector Current 


Junction Temperature 
Storage Temperature Range ae —55~125 go 


» 





Ic 
Ip 
PC 
Tj 
T st p 


Weight : 0.012g 


Marking 


Type Name 
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2862715 


ELECTRICAL CHARACTERISTICS (Ta = 25°C 


) 
CHARACTERISTIC SYMBOL TEST CONDITION UNIT 
Collector Cut-off Current ICBO VcBp=35V, Ip=0 ese ear Oil gah, | 
Emitter Cut-off Current VEB=4V, Ic=0 cess 


=aV, eae 

po curent cain | iy |You=tviiomama | ao | — | 20] 
(Note) 

Seuratonatage | YouSD [ro=toma,ty=ima | — | — | |v 

=10mA, p— | — | 10] v | 

=10Y, co 


















[Golletor Output Capacitance] Cop | Vop=10V, Ip=o, f=inaiz | — | 20| 3.2 pr | 
[Collector Base Time Constant) Ce. say | Von=10V, Iy=—ImA, f=ooni | — 


Vcc=68V, IR=—I1mA, 
f= 10.7MHz (Fig) 


Note : hpR Classification R: 40~80, O : 70~140, Y : 120~240 


y PARAMETER (Typ.) 
(1) (COMMON EMITTER f=455MHz, Ta = 25°C) 


CHARACTERISTIC SYMBOL | 28C2715—R | 28C2715—O UNIT 


Collector-Emitter Voltage ca ae ee eee Ee 
Emitter Current Ip i ee ee ee 
4 
2 
2 









op) 


Bie 
Gi 
Boe 
Coe 
fe 
us 


Reverse Transfer Admittance lyre 


a ae ae ee eee 
Phase Angle of Reverse P 
Transfer Admittance ne 
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(2) (COMMON EMITTER f=10.7MHz, Ta = 25°C) 


CHARACTERISTIC SYMBOL }| 2SC2715—R 25C2715—O 28C2715—Y ;} UNIT 
Coe 
e 
re 











Output Capacitance fe a ee ee ee ee a 
Forward Transfer Admittance 
Phase Angle of Forward 

Reverse Transfer Admittance 120 120 140 


Phase Angle of Reverse 
Transfer Admittance 






Fig. NF, Gpe TEST CIRCUIT 


OUTPUT 
RL, = 500, 





0.lImm¢ UEW 20T 


O-@ 
@-—@ 0.lmm¢ UEW 8T 
®-@© 0.lmm¢ UEW 2T 
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COLLECTOR CURRENT Ic (mA) 


REVERSE TRANSFER ADMITTANCE 
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DC CURRENT GAIN hrr 
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COLLECTOR-EMITTER VOLTAGE Vckg (V) 


28627195 


lYrel, Ore — Ig 


{ ~ VCE 








10.7MHz 


. 











(s7) [74] 
AONVLLINGV YURASNVUL ASUAAATY 
! | | | 





(,) 349 FONVLLINGV YaASNVUL 
ASUAAATY JO TIONV ASVHd 


COMMON EMITTER 
=—IlmA 
10.7MHz 


f 




















500 
100 


oS 
oS 
oD 


(97) | 844] 
AONVLLINGY USASNVUL ASUAATY 


ER CURRENT Ig (mA) 


Ale 


EMIT 


EMITTER VOLTAGE Vcr (V) 


ECTOR- 


COLL 


lyfel, Qfe — IE 


lyfel, fe — VCE 


25°C 


N 
ord 
boat 
= 
m 
>) 
a) 


f 








— 100 





—30 


COMMON EMITTER 


(gu) || 
AONVLLINGV YSASNVUL GUVMOU 
o o o oy 
wo fan) Som! | 


(0) 


(o) 


39 FONVLLINGV YAAISNVUL 
GUVMYOd JO PIONV ASVHd 


10.7MHz 


(guy | 94! 
FONVLIINGV USASNVUL CUVMOd 


o Ye) 
bare | 


Jo FONVLLINGV YFASNVUL 
GUVMYOd JO AIONV ASVHd 





If (mA) 


MITTER CURRENT 


E 


EMITTER VOLTAGE Vcr (V) 


COLLECTOR- 


Zoe, Coe — IE 


13} 


= Coe — VC 








4 





RY Yt. 
IN. \\ he} 








a 
ica] 

= 

es 

= 

Sat te 
Z, 
So 2 
= I ae 
a oS 
ef 4 s 
ODO F- ww & 


S ve 9 
= 


200 


(S7) 9°93) FONVLONGNOOD LAdLNO 


I 
o Ww 
— 





20 


oO m— 


(qd) 9°99 FONVLIOVdVYO LNdLNO 


10.7MHz 
= 25°C 


COMMON EMITTER 
f 
Ta 








Ha 
Wee ded (lef | 














Shih = <a eee 


1D “NN 


($7) 9°93) FTONVLONGNOOD LAdLNO 
(qd) 99 FONVIIOVdVO LNdLNO 





Ip (mA) 


EMITTER CURRENT 


COLLECTOR-EMITTER VOLTAGE Vor (V) 


321 


28€2715 


200 





ae oe ese clea Ce 
eles i i 
ee ae oe 
ea a a 
Cath ee aes 
a a ee a 
cy a ae ee Da 
ce i ek se, 
Se as a a 
Solel e te Veet eI 7 sels 
Fe al a ae se ee 
a es ae Fs a a a 
eae eS aka 

eae te Ae al ie all a he 


175 





150 


SS 


i 
| 
lad 
bal 
iL 
a 


100 





(mw) Og 
NOILVdISSIG YAMOd UOLOATIOO 


AMBIENT TEMPERATURE Ta (°C) 


328 





SILICON NPN EPITAXIAL TYPE TRANSISTOR 2SG2 qT 1 65 


HIGH FREQUENCY AMPLIFIER APPLICATIONS. Unit in mm 
AM HIGH FREQUENCY AMPLIFIER APPLICATIONS. 
AM FREQUENCY CONVERTER APPLICATIOS. 


So 
FEATURES : “3 
e Low Noise Figure : NF=3.5dB (Max.) (f= 1MHz) 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 
Collector-Base Voltage VCBO 
Collector-Emitter Voltage VCEO 
Emitter-Base Voltage VEBO 
Collector Current 100 

Collector Power Dissipation 150 
T stg 
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My) HO 
oO ad 
+ | 
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rq 
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1. BASE 
2. EMITTER 
3. COLLECTOR 












5 
E 


I 
Junction Temperature T 125 
Storage Temperature Range ee —55~125 


Marking 





TOSHIBA 2-3F1A 
Weight : 0.012¢g 


Type Name 
hrf Rank 





379 


282716 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION UNIT 
Collector Cut-off Current ICBO VcB=20V, In=0 Prats 
Emitter Cut-off Current IF BO VEB=2V, Ic=0 = 


| : hFr 7 _ | | | 
DC Current Gain (Note) VCE =12V, Ic=2mA pao | — | 24 _ 
Collector-Emitter 
Saturation Voltage MONISAU sh = SOM Bote ioe bel 











pond 
© 






So 











pf 


ic 
[Transition Frequeney | fy [Wau=10V, ig=ama——~+(|_60 [a0 
Reverse Transfer Capacitance] Gre [Vop=10V, 1n=0, faite | — | a2 | 3 
aaa Cs a 


f=1MHz, Rg=500 
Note : hyp Classification R : 40~80, O : 70~140, Y : 120~240 


om) 


So 
S|o S 
se 






y PARAMETER (Typ.) (COMMON EMITTER VCE =6V, IE= —1mA, f = 1MHz) 


CHARACTERISTIC SYMBOL | 28C2716—R | 28C2716—O | 28C2716—Y | UNIT 












Input Conductance | sie | 95 | 0.85 |e | 
Input Capacitance | Cie | soft 
Output Conductance ide | 4 | 6 | 65 | 8 | 
Output Capacitance | Co | a7 | | 8 | 
36 
—1.6 
14 





6 
Forward Transfer Admittance | _byfel_ | 36 | 86 | 86 | mS 
Phase Angle of Forward L6 16 
Transfer Admittance = ick 
Reverse Transfer Admittance lyre ae 14 


&ie 
Cie 
&oe 
Coe 
fe 
Phase Angle of Reverse 9 
Transfer Admittance ne 







pF 
ia) 
pF 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 2SC2 7 53 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATION. Unit in mm 


e Low Noise Figure, High Gain 
© NF=1.5dB, |Soe/?=16dB (f=500MHz) 
« NF=1.7dB, |Sojel?=10.5dB (f= 1GHz) 


Z, 
ht 
) 
é 
a 
4 


MAXIMUM RATINGS (Ta = 25°C) 


Collector-Base Voltage | Vopo | 17 | V 
| Collector-Emitter Voltage | -Vczo | 12, | V 
Emitter Base Volinge (| -Vepo | 8 | V 


MICROWAVE CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION TYP, UNIT 

Transition Frequency VcE=10V, Ic=20mA aa | — | GHz | 

ae SareP@) | Vor=t0v, 1c=20ma, f=500mtz | — | 16 | — | 4B 
Insertion Gain 

Sais@) | Vonmi0v, onan, rice | — [105 | — | ap 

— NF(Q) | Vow=10V, io=5ma, f=500mme | — | 15 | — | dB 

Noise Figure 
NF(2)_| vou=10v, to=smA, f=icHz | — | 17} — |B | 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION TYP. | MAX. | UNIT 
Collector Cut-off Current IcBo VcB=10V, If=0 
h 


1. BASE 
2. EMITTER 
3. COLLECTOR 


JEDEC TO-92 
EIAJ SC-43 


TOSHIBA 2-5F1E 
Weight : 0.21g 


oO 


17 
12 
3 





—55~125 i 











—_ 
mle Oo] 
~] fot] Oty ao | oO 





> | > 


Pimitier Cutoff Current | Tego | Vep=iV, g=0 —~| — | — 
[DC Current Gain | hyp | Von=10V, ig=20ma | s0 | — | a0] —— 
[eta Onis Sos eas | Vonenv.tpse teatie [=| 
Note P= [oes 


Note: Cre is measured by 3 terminal method with Capacitance Bridge. 


Fj 





ae 
(oe) 
OoOlReie 
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DC CURRENT GAIN hpg 


INSERTION GAIN |Sgjel” (dB) 


NF (dB) 


NOISE FIGURE 
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2 COLLECTOR OUTPUT CAPACITANCE Cop (pF) 
INSERTION GAIN [Saiel’ (4B) REVERSE TRANSFER CAPACITANCE Cre (pF) 


NOISE FIGURE NF (dB) 





Cob, Cre — VCB 
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28C 2 G G 5 SILICON NPN EPITAXIAL TYPE TRANSISTOR 


FM/AM RF, MIX, OSC, IF Unit in mm 
HIGH FREQUENCY AMPLIFIER APPLICATIONS. 


e High stability Oscillation Voltage On FM Local Oscillator. 
e Recommend FM/AM RF, MIX, OSC and IF. 


MAXIMUM RATINGS (Ta = 25°C) 
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Note : hr Classification R:40~80 O: 70~140 Y : 120~240 
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ISC 2 Q G 6 SILICON NPN EPITAXIAL TYPE TRANSISTOR 


FM/AM, RF, MIX, LOCAL, IF Unit in mm 
HIGH FREQUENCY AMPLIFIEP APPLICATIONS. 


FEATURES : 
e High Stability Oscillation Voltage On FM Local Oscillator. 
® Recommend FM/AM RF, MIX, Local and IF. 
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Note : hp Classification R: 40~80 O: 70~140 Y : 120~240 
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2SC301 1 SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 


UHF~C BAND LOW NOISE AMPLIFIER APPLICATIONS. Unit in mm 
e High Gain : |[So1¢|?=12dB (Typ.) 

e Low Noise Figure : NF=2.3dB (Typ.), f=1GHz 

e High fp : fp =6.5GHz 


095 095 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL RATING UNIT 
















Collector-Base Voltage VCBO ae 
: +1 

Collector-Emitter Voltage VCEO = 

Emitter-Base Voltage VEBO . 

Collector Current 

Collector Power Dissipation | Po =| 150 mW 1. BASE 

. 2. EMITTER 
Junction Temperature 3. COLLECTOR 


Storage Temperature Range —55~125 JEDEC << 


KIAJ SC-59 


TOSHIBA 2-3F1A 
MICROWAVE CHARACTERISTICS (Ta = 25°C) Weight: 0.012g¢ 


(Transition Frequency | fp | Vo =5V, Ic = 10mA 
Sa1el’_| VoR=5V, I¢=10mA, f=1GHz 
VoR=5V, I¢=5mA, f=1GHz 


ELECTRICAL CHARACTERISTICS (Ta = 25°C 
TEST CONDITION TYP. 
|Collecter Cut-off Current ss |_sIcBo. | Vcp=10V,Im=0 | — CT 
[Emitter Cut-off Current s|_sIgpo | Vep=1.0V,Ic=0 | — 
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Note: Cre is measured by 3-terminal method with 
Capacitance Bridge. 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 2SC63098 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. Unit in mm 


e Low Noise Figure. 
e NF=2.5dB, |S91-|?=14.5dB (f=500MHz) 
e NF=3.0dB, |S91¢|?=9.0dB (f=1GHz) 


MAXIMUM RATINGS (Tc = 25°C) 


CHARACTERISTIC SYMBOL RATING | UNIT 
Collector-Base Voltage | Vopo | 30 | Vi 
Collector-Emitter Voltage VCEO 
Emitter-Base Voltage Vepo | 3 | Vi 

tg 

















5 
> 


30 
3 
| Collector Current | Ic | 50 | mA 
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1. BASE 
2. EMITTER 
3. COLLECTOR 


JEDEC — 
EIAJ SC-59 


TOSHIBA 2-3F1A 
Weight : 0.012g 


I 
Collector Power Dissipation | Po 
Junction Temperature °C 
Storage Temperature Range —55~125 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


Transition Frequency VcE=10V, Ic=10mA 
: 
Teseen Guan ISorel?(1) | VeR=10V, Ic =10mA, f=500MHz 
ISotel7(2) | VoR=10V, Ic=10mA, f=1GHz 
; NF (1) VcRE=10V, Ic=5mA, f=500MHz 
Noise Figure 
NF (2) VcR=10V, Ic=5mA, f=1GHz 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 





Emitter Cut-off Current 
VoE=10V, Ip=0, 
Cre f=1MHz (Note) 


Note: Cre is measured by 3 terminal method with 
Capacitance Bridge. 
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2SC3 099 SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 


Unit in mm 
VHF ~ UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. 
e Low Noise Figure. 
© NF=1.7dB, |S91.|?=15dB (f=500MHz) 
© NF=2.5dB, |So1-|?=9.5dB (f=1GHz) 


MAXIMUM RATINGS (Ta = 25°C) 


rt 
7) 
+ 










0.16 —2.06 











i 
ions 
os 
[Collector Power Dissipation | Pg | 150 | mw | 





MICROWAVE CHARACTERISTICS (Ta = 25°C) 


Vop=10V, In=0, 


Cre f=1MHz (Note) 





Note : Cre is measured by 3 terminal method 


Type Name 
with Capacitance Bridge. MARKING Ze 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 2SC3 1 20 


TV TUNER, UHF MIXER APPLICATIONS. Unit in mm 
VHF ~ UHF BAND RF AMPLIFIER APPLICATIONS. 





MAXIMUM RATINGS (Ta = 25°C) 





CHARACTERISTIC SYMBOL | RATING | UNIT 


P 











: 


1. BASE 
2. EMITTER 
3. COLLECTOR 





Weight : 0.012¢g 
ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION TYP. |MAX.|U 
Collector Cut-off Current ICBO VcB=30V, Ip=0 =e 
Emitter Cut-off Current IRBO VEB=2V, Ic=0 Fee | 


Collector-Emitter 
Breakdown Voltage V(BR)CEO | Ic=1mA, Ip=0 


DC Current Gain VcR=10V, Ic=5mA 
re 
fi 
ce 







2 
ae 5 






= 
Or 


[Reverse Transfer Capacitance] Cre | VoR=10¥, In=0, f=iMiiz | — 
fy =880ME2 (0am) (Fig D 


Cc 
— a 
= | © © 
J] / oO Cc 
S rlo 
[om] oS les 
<a ahs 








Marking Type Name 
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Fig. 1 800MHz Gece, NF TEST CIRCUIT 


LOCAL OSC 
ft, =830MHz (0 dBm) 


L5 82pF 
Pay OUTPUT 











f =30MHz 
rae OUT 
1000pF fx, 
INPUT 4 = 
fRR=800MHz = = 
Lill |1L2 L6 
fx, 
= | 1000pF 1000pF 
C1 
~10pF “ih 
VBB Vcc=10V 
L1i~L4 : ¢0.8mm SILVER PLATED COPPER WIRE 
L5 : AIR COIL SCN-5948 ©-@ TOKO OR EQUIVALENT 
L6 : g0.2mm COPPER WIRE 10T 5mm ID 
C1 : AIR TRIMMER TTA23A100 MURATA MFC. Co., LTD. OR EQUIVALENT 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 28C31 2 1 


TV TUNER, UHF OSCILLATOR APPLICATIONS. (COMMON BASE) Unit in mm 
TV TUNER, UHF CONVERTER APPLICATIONS. (COMMON BASE) 


FEATURES : 


e High Transition Frequency : fp=1500MHz (Typ.) 


e  Exellent Linearity 


MAXIMUM RATINGS (Ta = 25°C) 


Collector-Emitter Voltage VCEO 
Emitter-Base Voltage VEBO 


1. BASE 
2. EMITTER 
3. COLLECTOR 





Collector Cut-off Current VcB=15V, In=0 
Emitter Cut-off Current VEB=8V, Ic=0 
Collector-Emitter 
= 1 
Breakdown Voltage C= eB Se 
DC Current Gain VCcE=8V, Ic=8mA | 60 | 150 | 320 | 
Transition Frequency VcE=10V, Ic=8mA 


CHARACTERISTIC TEST CONDITION 





Collecor Output Capacitance VcB=10V, Ip=0mA, f=1MHz 
Collector-Base Time Constant VcB=10V, Ic=8mA, f=30MHz 


Marking 
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OUTPUT SUSCEPTANCE 


COLLECTOR POWER DISSIPATION 


Boe (bob) (mS) 


Pc (mW) 


COMMON EMITTER 
(COMMON BASE) 
VcE=10V 
(VcB=10V) 
Ta=25°C 
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2SC3 1 22 SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 


TV VHF RF AMPLIFIER APPLICATIONS. Unit in mm 


FEATURES : 

¢ High Gain : Gpe=24dB (Typ.) (f=200MHz) 0 
3 

e Low Noise : NF=2.0dB (Typ.) (f= 200MHz) S 
ro} 


e Excellent Forward AGC Characteristics. 


© 
Ao 
Gad 
4 

© 
rq 
3 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 
Collector-Base Voltage VCBO V 
Collector-Emitter Voltage VCEO 
Emitter-Base Voltage VEBO 3 


1. BASE 
2. EMITTER 
3. COLLECTOR 


JEDEC — 


EIAJ SC-59 
TOSHIBA 2-3F1A 
Weight : 0.012g 


P¢ 
Tay 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION MIN. 


Collector Cut-off Current IcBo VcBp=25V, IR=0 leet | 
Collector-Emitter 
Breakdown Voltage V(BR)CEO | Ic=1mA, Ip=0 















TYP. |MAX.|/UNIT 
Emitter Cut-off Current Ir Bo VEB=2V, Ic=0 

DC Current Gain VcRE=10V, Ic=2mA 

Reverse Transfer Capacitance Vcp=10V, Ip=0, f=1MHz 
Transition Frequency VcE=10V, Ic=2mA 


Gye | Vog=12V, Vagco=14V 
f=200MHz 


AGC Voltage (Note) VAGC Mean , GR=30dB, 


Note :VAGC measured by test circuit shown in Fig. 1 
when power gain is reduced to 30dB compared i Type Name 


that of Vagc at 1.4V. 
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2Z00MHZ Gpe, NF TEST CIRCUIT 


Fig. 1 
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Li : RF Coil M-15T (TOKO Inc.) or EQUIVALENT 
L2 : RF Coil M-25T (TOKO Inc.) or EQUIVALENT 
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AMBIENT TEMPERATURE Ta (°C) 





SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 2SC31 23 


TV VHF MIXER APPLICATIONS. Unit in mm 















e High Conversion Gain : Geg=23dB (Typ.) 


e Low Reverse Transfer Capacitance : Cye=0.4pF (Typ.) 






MAXIMUM RATINGS (Ta = 25°C) 






1. BASE 
2. EMITTER 
3. COLLECTOR 











Weight : 0.012g 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. MAX. UNIT 


Collector Cut-off Current IcBo VCcB=25V, Ip=0 
Emitter Cut-off Current IERBO VEB=8V, Ic=0 1000 


Collector-Emitter 

Breakdown Voltage MBR)CEO| 1C— tah, Ip—0 poms | 
DC Current Gain FE VcR=10V, Ic=5mA | 300 | | 
Reverse Transfer Capacitance| Cre VcB=10V, In=0, f=1MHz 






© 






bt 
Olan 
BR1O 
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fv 7 

ce__| Voc=12V, f=200MHz 
Noise Figure F ft, =260MHz 


Marking 
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‘Transition Frequency | fp | VoR=10V, Ip=5mA 1400 | — | MHz 
| 23 | — | aB | 
3.8 | 5.5 | dB 
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2803123 





Fig. 1 200MHz Gece, NF TEST CIRCUIT 


LOCAL OSC L2 1000pF 






fL,= 260MHz 3pF OUTPUT 
O0dBm fy foUT=60MHz 
jor 
8pF S 
INPUT ra 
fRF=200MHz 
1000pF 
9 Voc=12V 
(ic =3mA) 


L1 : 0.8mm¢ SILVER PLATED COPPER WIRE, 1.5T 5mm ID 
L2 : COIL WITH CORE SCN-5962A © -@ (TOKO INC.) OR EQUIVALENT 
C : AIR TRIMMER TTA25A200A (MURATA MFG, Co., LTD.) OR EQUIVALENT 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 28631 24 


TV TUNER, VHF OSCILLATOR APPLICATIONS. Unit in mm 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC 





RATING | UNIT 
30 V 







1, BASE 
2. EMITTER 
3. COLLECTOR 







ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION UNIT 


[Gollector Cutoff Curent | Topo [Vop=isv,ig=o ————S=sd | — | oa | oa 







Weight : 0.012g 









_ 







oO 
> 







Galeton tar 
[DC Current Gain | shpe =| Vop=3V,Ic=8mA ss. | 100 | 200 | — 
Transition Frequensy | ir [Von=10V, Ig=eama exo [soo | — ai 
[Golecior Gutput Capacianss| Guy | Vop=0V. Ig=0, f=iniie | — | 09 | 4 
Collector-Base Time Constant] Cc. rbb’ | Vop=10V, Ic=8mA, f=30MHz | — | 7] 12] ps_ 
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2863 1 2 5 SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 
ST a eT a a I I TN TL SIN IE EIA ER ER NRT TEETER 


TV FINAL PICTURE IF AMPLIFIER APPLICATIONS. Unit in mm 


e Good Lineality of fp 








+01 
016-006 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT | 
1 


+0.2 
LL OL. 
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25 
125 


1. BASE 
2. EMITTER 
COLLECTOR 





Base Currentt | IB | 85m 
JEDEC = 
ee ee 


EIAJ SC-59 
TOSHIBA 2-3F1A 


Weight : 0.012g 


Junction Temperature 
Storage Temperature Range 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION TYP. |MAX.|UNIT 



















[Collector Cut-off Current | Icpo | Vcp=30V,IR=0 | = | = | 0d | 
[Emitter Cut-off Current | Inpo | Vep=3V,Ic=0 | = | = | OD A 
meinen Valage __[Yoomczo|to=10ma,tm=o | ae | = | = |v 
|DC Current Gain |g | Vow=10V,Ic=10mA | 20 | 70 | 200 | — | 
" [Woltage ane | — | — | 15 | 

Vop=10V, Ip=0, f= 1MHz p= | 11 | 16 | pF | 
| Collector-Base Time Constant| Ce. rbb’ | Vop=10V, Ig=imA, f=30MHz | — | — | 25 | ps | 
250 | 600 | — | MHz 

: Marking 
Type Name 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 28C3 1 36 


TV VHF MIXER APPLICATIONS. Unit in mm 


e High Conversion Gain > Gee = 23dB (Typ.) 


e Low Reverse Transfer Capacitance : Cre=0.4pF (Typ.) 


RATING 
2 
1 


MAXIMUM RATINGS (Ta = 25°C) 


; 
; 
? 












UNIT 


V 
V 
V 







5 


Collector Power Dissipation 
Junction Temperature 


1. BASE 
2. EMITTER 
3. COLLECTOR 


JEDEC TO-92 


EIAJ SC-43 





TOSHIBA 2-5F1E 
ELECTRICAL CHARACTERISTICS (Ta = 25°C) Weight : 0.21g 


CHARACTERISTIC SYMBOL TEST CONDITION 
Collector Cut-off Current ICBO VcCBp=25V, In=0 
Emitter Cut-off Current IF BO VEB=8V, Ic=0 


Collector-Emitter Breakdown 


B p= 
1 = ,Ic= 
ce =? » i= , 
NF 







MIN. | TYP. |MAX.| UNIT 
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h 
Transition Frequency | fp | Vor 10V, Ic=5mA 
Voc =12V, f=200MHz 
Noise Figure | NF |fL=260MHz 
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2803136 


LOCAL OSC OUTPUT 

ft, =260MHz f =60MHz 
OdBm Ome 

INPUT 

fRF=200MHz 





Ly : 0.8mm¢ SILVER PLATED COPPER WIRE, 1.5T 5mm ID 
Lg : COIL WITH CORE SCN-5962A@-@® (TOKO INC.) OR EQUIVALENT 
C : AIR TRIMMER TTA25A200A (MURATA MFG. Co., LTD.) OR EQUIVALENT 


Fig.1 200MHz Gece, NF TEST CIRCUIT 
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COLLECTOR-BASE VOLTAGE Vcp_ (V) 


Gee — IC 








Vcc=12V, Vcc =6Vv 
fRe=200MHz 

f}, =260MHz (0dBm) 
Rc =6202, Re =2700 
Ta=25°C 
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TRANSITION FREQUENCY fr 


(dB) 


Gee 


CONVERSION GAIN 


34 


30 


26 


22 





COMMON EMITTER 








Vcrk=10V 






































COLLECTOR CURRENT Ic (mA) 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 2SC32 68 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. Unit in mm 


1.6 MAX, 


© NF=1.7dB, |So1¢|?=15.0dB (f= 500MHz) 
° NF=2dB, |So1¢|?=9.5dB (f= 1000MHz) 


04+005 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 


ar 
[Collector-Emitier Voltage | Vego | 12 | V 
V 

3 

7 

30 

80 

12 





<j 
ee) 
Se) 
Oo 














a a 
12 
Vago | 8 | V_ 
[Base Current ——SSS~*~Ss 8) 
0 
0 
0 
5 


5/8 
> 


(Collector Current ———S—~s gdm 
(Collector Power Dissipation | Pg | 300 | mW 
[Collector Power Dissipation | Po | 800 | mW 
Junction Temperature —«d; S| —«dY 


Pc : When mounted ceramic substrate of 250mm? X0.8mmt EIAJ mae 


TOSHIBA 2-5K1A 
Weight : 0.052¢ 


5 
= 


1. 
2. COLLECTOR (HEAT SINK) 
3. EMITTER 





MICROWAVE CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION MIN. 












[Transition Frequency | fp |Von=10V,Ig=20mA_——SsdY — | 8 | 
Seana daa Bote? |Von=10V, Io=20mA, f=o00Mi | — | 150 — | a 
[Sete @ [Von=10V, Io=20mA, f=1GHz | — | 95| — | a 
iets «pee ceca mm ee | a 
TNF @) [Vop=10V, I¢=smA, ficHz | — | 20[— | eB 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 






Collector Cut-off Current Icpo | VcB=10V, Ip=0 pe || 
Emitter Cut-off Current IkBO VEB=1V, Ic=0 = es 
DC Current Gain VcE=10V, Ic=20mA 


Collector Output Capacitance | Vop=10V, In=0, f=1MHz 
Reverse Transfer Capacitance Cre (Note) 


Note : Cre is measured by 3 terminal method with Capacitance Bridge. 











Marking : ME 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 2863429 


Unit in mm 


VHF ~ UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. 


e Low Noise Figure. 
e NF=1.5dB, |So1¢|?=16dB (f=500MHz) 
©  NF=1.7dB, |[S91¢|?=10.5dB (f=1GHz) 


MAXIMUM RATINGS (Ta = 25°C) 





17 
| Base Current | sp 8 






< 







e) 






2. EMITTER 
3. COLLECTOR 






Ip 
Collector Power Dissipation Prey - 
Junction Temperature 
Storage Temperature Range —55~125 °C 


SC-59 
2-3F1A 





Transition Frequency VcE=10V, I¢=20mA 

Saiel?7(1) | VeR=10V, I¢=20mA, f=500MHz 
a p= 10V, . 
Sore? (2) | VoR=10V, Ic =20mA, f=1GHz = 


Noise Figure Shee 
NF(2) . 


| Collector Cut-off Current | Iopo__| Vop=10V,te=0 | — | — | ot 
Ippo | Vep=1V.Io=0 | — | — | 1 | 
| DC Current Gain |b | Vom=10V, Ig=20ma | 25 | — | — | — 
Vop=10V, Ip=0, | — | 085 | — | 
f=1MHz | — [057 | — | 


Note : Cre is measured by 3 terminal method MARKING Type Name 
with Capacitance Bridge. 
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(Note) 
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2SC3 HATA SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 


TV TUNER, UHF OSCILLATOR APPLICATIONS. Unit in mm 
(COMMON COLLECTOR) 


e Transition Frequency is High and Dependent on Current 
Excellently. 


+01 
016-006 


MAXIMUM RATINGS (Ta = 25°C) 





| Collector-Base Voltage VCBO 
Collector-Emitter Voltage VCEO 





. BASE 
. EMITTER 
. COLLECTOR 


20 
12 
3 
15 
30 
Tj 125 
Tstg 






Emitter-Base Voltage VEBO ae 


Junction Temperature a ee 
Storage Temperature Range Pe tees od 





Weight :0.012¢g 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. |MAX./UNIT 
| Collector Cut-off Current ICBO VcB=10V, In=0 fee fees IPO | aan 
| Emitter Cut-off Current IE BO VEB=1V, Ic=0 =z 


Collector-Emitter 

Breakdown Voltage Be cance ald pei-[-|y 

DC Current Gain Vop=10V, Io=5mA | 365 | — | 130 | — | 

Transition Frequency VcRE=10V, Ic=10mA | 3| 4] — | GHe| 
=10V, Ip=0, f= 
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> 










or 
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ee 


nr 
On 

oS 
Fxj 


Output Capacitance VcB=10V, In=0, f=1MHz = 1.05 | 1.3 | pF 
Collector-Base Time Constant| Cg. rbb’_ VcB=10V, Ic=5mA, f=30MHz 10 


or 





Marking 
Type Name 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 2SC3 DATB 


TV TUNER, UHF OSCILLATOR APPLICATIONS. Unit in mm 
(COMMON COLLECTOR) 


e Transition Frequency is High and Dependent on Current 
Excellently. 


95 A995 


MAXIMUM RATINGS (Ta = 25°C) 
















a ae 
[Collector Corent Sid 
[Collector Power Dissipation | Pg 
va 
ty 
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. COLLECTOR 







Junction Temperature 
Storage Temperature Range 








Collector Cut-off Current ICBO Vcp=10V, In=0 yer 
Emitter Cut-off Current IF BO VEB=LV, Ic=0 ee 
Collector-Emitter 

12 
Breakdown Voltage V(BR)CEO | Ic=1mA, IB=0 pa 
DC Current Gain | ohpE | VcE=10V, Ic=5mA 
Transition Frequency | tp | VcRr=10V, Ic=10mA 


Output Capacitance Sob Vcp=10V, In=0, f=1MHz | eet 
Collector-base Time Constant | Cg. rbb’ | Vcp=l10V, Ic=5mA, f=30MHz fo 
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2$C3547B 
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2863605 SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS Unit in mm 


FEATURES : 
e Low Noise Figure, High Gain 
© NF=1.1dB, |[S91¢|2=10dB (f=1GHz) 


12.7 MIN. 


MAXIMUM RATINGS (Ta = 25°C) 


[Collector Current | I | 80 | ma 
T stg 










1. BASE 
2. EMITTER 
3. COLLECTOR 


TO-92 
SC-43 
2-5F 1E 


MAX. | UNIT 








Junction Temperature 
Storage Temperature Range Lote. | 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION MIN. 
Transition Frequency VcR=10V, I¢=20mA 


setiNaaa | ISo1el21) | Vow=10V, Io=20mA, f=500MHx | —_ 
ieee 
| — | 








ISo1el2(2) | VoR=10V, IG =20mA, f=1GHz 7. 
Noise Figure NFQ) VcE=10V, Ic=5mA, f=1GHz 


NF(2) 





VCE=10V, Ic =40mA, f=1GHz 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


Collector Cut-off Current ICBO VCE=10V, Ip=0 
Emitter Cut-off Current IfBO VEB=I1V, Ip=0 
DC Current Gain | hep | VoR=10V, Ic=20mA 





hFE 
Output Capacitance Vcp=10V, Im=0, f=1MHz 
Reverse Transfer Capacitance (Note) 


Note: Cre is measured by 3-terminal method with Capacitance Bridge. 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 2SC3606 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. Unit in mm 


e Low Noise Figure, High Gain. 
e NF=1.1dB, |S91,|?=11dB (f=1GHz) 






095 095 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING |U 
Collector-Base Voltage | Vepo | 20 |v / 
Collector-Emitter Voltage | Vero | 12 = | V | 

Ip 












20 

12 
Collector Current Ig. | 80 
Base Current pt 
[Collector Power Dissipation | Pq 150 


MICROWAVE CHARACTERISTICS (Ta = 25°C) Weight : 0.012g 


CHARACTERISTIC | SYMBOL TEST CONDITION 
VoE=10V, Ig =20mA 
Serel2(1)_| VoR=10V, Ic=20mA, f=500MHz | — | 16.5 
Insertion Gain 
ISoiel2(2)_ | VoR=10V, Ic =20mA, f=1GHz 
see NF(1) | VoR=10V, Ic¢=5mA, f=500MHz | — | 1 | 
Noise Figure 
NF(2) | Vap=10V, Ic=5mA, f=1GHz | — | 1.1 | 






2. EMITTER 
3. COLLECTOR 


JEDEC — 














ELECTRICAL CHARACTERISTICS (Ta = 25°C) 












| Collector Cut-off Current | Icpo | Vop=10V,Ig=0 | — | — | 1] ZA | 
| Emitter Cut-off Current | Igpo | Vep=1V,Ic=0 | — | — | 1 A 
FE__| Vow=10V,I¢=20ma_ | 30_| — | 250 


Output Capacitance Vop=10V, Ig=0,f=1MHz | — | 1.0 _ 
Reverse Transfer Capacitance (Note) ees Wee | 


Note : Cre is measured by 38 terminal method with 
Capacitance Bridge. 
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2SC3 60 7 SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. Unit in mm 


e Low Noise Figure, High Gain. 
e NF=1.1dB, |S91-|?=9.5dB (f=1GHz) 


MAXIMUM RATINGS (Ta = 25°C) 














3 
+908 
VEBO 
cl 
Collector Current | I | 80 | mA : 
rs 
Tae ; 2. COLLECTOR 
det 3. EMITTER 


Storage Temperature Range —55~150 


Pc* : When mounted ceramic substrate of 250mm? x 0.8t 





MICROWAVE CHARACTERISTICS (Ta = 25°C) 











Ven=10V, 1g=20mA Ts pes [ 
Seaiaeahts SorP@) |Vor=10V, 1¢=20mA, F=500nHe | — | 15 | —_ 

So1el"@) [VoR=10V, 1¢=20mA, f=1GHe | 6 | 95 | —_ 
ein Figure =~) (Wani0v.Jozieh ftous {= [aa [ 


NF(2) |VcR=10V, I¢=40mA, f=1GHz 




















[Collector Cutoff Current | Topo [Vop=i0v, Ip=0 ——+| — | — | 1] pa 
[Bmivter Cutoff Current | Ippo _[Vgp=1V.Ic=0 ——~+(| — | — | 1] aA, 
DC Current Gain | _hpg  [Vog=l0V, Ig=20mA | 30| — 

Oxia Coasians | Gan ven tov, yoo, rots [fs = ae 
Cre (Note) [— [08 | 125 


Note : Cre is measured by 3 terminal method with 
Capacitance Bridge. 









404 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 2S8C63609 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. Unit in mm 









e Low Noise Figure, High Gain. 
© NF=1.1dB, |So1.|?=13dB (f=1GHz) 


MAXIMUM RATINGS (Ta = 25°C) 


Q06+005 








1,3. EMITTER 
2. BASE 
4. COLLECTOR 


Transition Frequency VCE=10V, Ic=20mA 
i a tos ISatel? (1) | Vem=LOV, Ic =20mA, f=500MHz| — | 18.5 | 
nsertion ain 
ies Stel? (2) | Vo~=10V, I¢=20mA, f=1GHz 
belied 
oie Figure pf 














eee NF(1) | VoR=10V, Ic=5mA, f=500MHz 
1 r 
oise Figure NF (2) 





VcE=10V, Ic=5mA, f=1GHz 









IcBo VcB=10V, In=0 
Emitter Cut-off Current Ippo. | VEB=1V, Ic=0 
DC Current Gain VCE=10V, Ic=20mA 30 


Output Capacitance Vcp=10V, IR=0, f=1MHz 
Reverse Transfer Capacitance Cre (Note) 
Note : Cre is measured by 3 terminal method with 

Capacitance Bridge. 
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2SC3 745 SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 


UHF~C BAND LOW NOISE AMPLIFIER APPLICATIONS. 


Unit in mm 


e High Gain : |[So1¢|?=12dB (Typ.) 
e Low Noise Figure : NF=2.0dB (Typ.) 
e High fr : fp=6.5GHz (Typ.) 


MAXIMUM RATINGS (Ta = 25°C) 


| CHARACTERISTIC SYMBOL | RATING | UNIT || 


Scns 
Base Current SSOS~s 
[Collector Current ———SSC~d CQ 
a a 


Marking 2. BASE 
4, COLLECTOR 









Zh <l< 
Oo 


TS 


QOo05+005 










Transiton Prequsney [fp —[Wgg=5V,Ig=r0ma [= [os [= om 
insertion Gain | Baie’ |Vog=5V,Ig=10mA, f=1GHe | — | 12 | — | ab 
Noise gue | |vgg=5v, tossma feiems Y= P20 [= [as 


Collector Cut-off Current Icpo- | VcBp=10V, Ip=0 a 
Emitter Cut-off Current Ippo  |VEB=1V, Ic=0 ee 


Collector-Emitter Breakdown 
V(BR)CEO | 1c =0.5mA, Ip=0 7 


J bre |Vop=5V,Ig=1l0mA | 80 


VCE(sat) Ic=10mA, IRp=1mA aaa a 
VBE(sat) |Ic=10mA, Ip=1imA ae 


| Cobh | Vop=5V, Ip=0 
f=1MHz (Note) 


Note : Cre is measured by 3-terminal method with Capacitance Bridge. 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 2863862 


TV TUNER, UHF MIXER APPLICATIONS. Unit in mm 
VHF~UHF BAND RF AMPLIFIER APPLICATIONS. 


e Exchange of Emitter for Base in 25C3120 





MAXIMUM RATINGS (Ta = 25°C) 


Collector Power Dissipation 150 
T ste 







Yon) 
rt 


t 
1. EMITTER o 
2. BASE 
3. COLLECTOR 


JEDEC _ 
EIAJ — 
TOSHIBA 2-3F1D 






























Junction Temperature 
Storage Temperature Range 


Weight : 0.012g 
ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION TYP. | MAX. | UNIT 
Vv 












fend 


[Gollevor Cutt Canent | Tong |Vop=s0v, ps0 ——S«d | — | oa | a 
femitter Cutoff Current | Ippo | Vep=2¥.Ig=0 Si | — | 0 | pa 


Collector-Emitter Breakdown 
Voltage (BR) CEO] to=imA, IB=0 P-[¥ 


DC Current Gain Vog=10V, Ig=5mA 100 | 200 
Reverse Transfer Capcitance VcBp=10V, Ip=0V, f=1MHz |) — | 06} 09] pF | 
Transition Frequency VoR=10V, Ig=2mA 1500 | 2400 | — | 


Marking 


jan) 
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a} 





MHz 





Type Name 
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2SC42 1 4 SILICON NPN PLANAR TYPE TRANSISTOR 


UHF TV TUNER RF AMPLIFIER APPLICATIONS. Unit in mm 


e Low Noise Figure : NF=2.8dB (Typ.) 
e High Power Gain Vcc =4.5V : Gpb=15dB (Typ.) 
e Excellent Forward AGC Characteristics 


MAXIMUM RATINGS (Ta = 25°C) 


| a ss 
[Collector Current | I 
[Collector Power Dissipation | Pc__| 
a 
| Tig 
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| EMITTER 
| BASE 
_ COLLECTOR 







Junction Temperature 
Storage Temperature Range 





Collector Cut-off Current IcBo VcBp=10V, IR=0 
Emitter Cut-off Current IEBO VEB=2V, Ic=0 


Collector Emitter Breakdown 
Voltage V(BR)CEO |i¢=1mA, Ip=0 


DC Current Gain | | ohpR | VCcE=3.0V, Ic=1mA 
Transition Frequency fp | VCE=3.0V, Ic =1mA 5 
Reverse Transfer Capacitance poe VcE=2.0V, Ip=0, f=1MHz 


Voo=45V, VAGC=2.0V 
f=800MHz (Fig.1) 


V 4.5V, G.R.= —20dB 
AGC Voltage VAGC f= ree 








420 


2804214 














eo 
ea 
<< 
4 
A. 
joa 
jcaRica| < 
> & iS 
= 2 
NM 2 
g : 
Be g 
3 ms 
a we a O p2 5 
CO oS SU) ica) OD 
ee Saar : a 2 
Y EY || : S fe) 
4 > He 5 iz 
Dt Sze 3 
a = =) o) 
= S Oo 
Q I 
oO Cm 
i fo) oO oS o fon) (a) aS 
3 3 Db oS = Dice oe 


1000pF 


INPUT 


Rg=500 


Vcc 


VAGC 


VAGC measured by the test circuit shown in Fig.1, when the power gain is reduced 
pb Shown above Table. 


to 20dB compared with G 


Note. 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 2SC421 A 


HIGH FREQUENCY AMPLIFIER APPLICATIONS. Unit in mm 
FM, RF, MIX, IF AMPLIFIER APPLICATIONS. 












1.25201, 
e Small Reverse Transfer Capacitance 


: Cre =0.55pF (Typ.) 


° Low Noise Figure 
: NF=2dB (Typ.) (f= 100MHz) 







MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING 


Collector-Base Voltage | Vepo | 40 | 

Collector-Emitter Voltage | Voro | 30 | 

Emitter-Base Voltage | Vepo | 4 | 

Collector Current 

Base Current He... 3. 
po | 00 
T; 
ae 






+0.1 
0.15 -0.05 
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2. EMITTER 
eee COLLECTOR 
Collector Power Dissipation ; Pe. 1 

Junction Tempereture Cas 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) Weight : 0.006g 


CHARACTERISTIC SYMBOL TEST CONDITION 
( 
f 


Storage T 


emperature Range 


Collector Cut-off Current IcBo Vcp=40V, Ip=0 


Emitter Cut-off Current IkBO VEB=4V, Ic=0 


DC Current Gain VcE=6V, Ic=lmA 
Note) 


Reverse Transfer Capacitance Gre... | WCB 10V, f=1MHz 


Transition Frequency Po fp | VcE=68V, Ic=1mA 


T 
Collector-Base Time Constant he Ih = —1mA 
pe 


Power Gain f=100MHz, Fig.1 


Note : hyp Classification R : 40~80, O: 70~140, Y : 100~200 
Marking 





Type Name 





423 


2804215 





OUTPUT 
Ry =500 





E 
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Ly : 0.8mm¢ SILVER PLATED COPPER WIRE, 4T, 10mm ID, 8mm LENGTH 


Fig.1 NF, Goe TEST CIRCUIT 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 2864244 


UHF TV TUNER RF AMPLIFIER APPLICATIONS. Unit in mm 


° Low Noise Figure : NF =4dB (Typ.) 1.25+0.1 
° High Power Gain : Gpb=17dB (Typ.) 
e Excellent Forward AGC Characteristics 


0.65 0.65 


MAXIMUM RATINGS (Ta = 25°C) 
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ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION 


Collector Cut-off Current IcBo Vcp=loV, Ip=0 
Emitter Cut-off Current I-BO VEB=2V, Ic=0 


Collector Emitter Breakdown 
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1000 uF i 1~16pF 
INPUT 
Rg =500 
8 S Lg OUTPUT 
0 11000pF Ry =500 


VAGC Vcc 
Lj, Lo : ¢1.0mm SILVER PLATED COPPER WIRE 


Note. VAGcC measured by the test circuit shown in Fig.1, when the power gain is reduced 
to 20dB compared with Gpb Shown above Table. 


Fig1. 800MHz Gob, NF TEST CIRCUIT 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 2864245 


TV TUNER, UHF MIXER APPLICATIONS. Unit in mm 
VHF~UHF BAND RF AMPLIFIER APPLICATIONS. 


MAXIMUM RATINGS (Ta = 25°C) 1.25401 


CHARACTERISTIC SYMBOL RATING UNIT 
Collector-Base Voltage VCBO 
Collector-Emitter Voltage VCEO 
Emitter-Base Voltage VEBO 


Collector Current ie | 
es 
Collector Power Dissipation — 


Ww 
m=O 
Oo 
+ 

Vo) 

_~ 

OQ 


Junction Temperature 
Storage Temperature Range 





BASE 
EMITTER 
COLLECTOR 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. |MAX.| UNIT 
Collector Cut-off Current ICBO Vcp=30V, Ip=0 


Emitter Cut-off Current IF BO VEB=2V, Ic=0 


Collector-Emitter Breakdown 
Voltage V(BR)CEO |Ic=1mA, Ip=0 


DC Current Gain SS (Vg 1007, IgA 
Reverse Transfer Capacitance | Gre [Vop=10¥, Ip=0, f= iM 


Noise Figure 
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Vcc=10V, Ic=2mA, 
f= 800MHz 
ft, = 8380MHz (+ 2dBm) (Fig.1) 
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LOCAL OSC 
ft, =830MHz (+2dBm) 
Lg Bs 15  82pF 
Qu OUTPUT 
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L4 oO a0 fy 
1000pF | = S Qu 
INPUT = = 
fREF=800MHz 4 N 
Ly |} |j Le 
poy 
Dy 


1000pF 


VBB Vcoc=10V 


Ly~L4: ¢0.8mm SILVER PLATED COPPER WIRE 
L5 : COIL WITH CORE SCN-5948@-@) TOKO OR EQUIVALENT 
Lg : 0.2mm COPPER WIRE 10T 5mm Ip 
Cy, : AIR TRIMMER TTA23A100 MURATA MFC. Co., LTD. OR EQUIVALENT 


Fig.1 800MHz Gece, NF TEST CIRCUIT 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 2SC4246 


TV TUNER, UHF OSCILLATOR APPLICATIONS. (COMMON BASE) Unit in mm 
TV TUNER, UHF CONVERTER APPLICATIONS. (COMMON BASE) 







1.25+0.1 
ne 


e Transition Frequency is High and Dependent on Current 





Excellently. 







0.65 0.65 





MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC 


Collector-Base Voltage 
Collector-Emitter Voltage 

















+0.1 
0.15-0.05 


Emitter-Base Voltage 









Base Current 


Collector Power Dissipation 100 
Junction Temperature 125 


Storage Temperature Range 
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2. EMITTER 
3. COLLECTOR 












TOSHIBA 2-2E1A 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) Weight : 0.006g 


CHARACTERISTIC SYMBOL TEST CONDITION TYP. | MAX. | UNIT 


Collector-Emitter Breakdown 
mA 1 V 
Voltage V(BR)CEO |!c=1 'B=0 : Pika 


DC Current Gain [hyp | Vou=8V, Io=8mA | 60| 150] 320 | — | 
sa VcE=10V, Ic=8mA, 
‘ 1 1 MH 
Transition Frequency f=200MHz 1100 | 1500 Z 
Output Capacitance VcB=10V, In=0, f=1MHz ed. O0)| | | pk | 


A 
Collector-Base Time Constant | Comey [NOB A0¥ oom 
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2S8C4247 SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 


TV TUNER, UHF OSCILLATOR APPLICATIONS. (COMMON COLLECTOR) Unit in mm 


e ‘Transition Frequency is High and Dependent on Current 1.25+0.1 
Excellently. 


MAXIMUM RATINGS (Ta = 25°C) 
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CHARACTERISTIC SYMBOL 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 


Base Current 
Collector Current 


Collector Power Dissipation 
. BASE 

. EMITTER 

. COLLECTOR 


Junction Temperature 





Storage Temperature Range 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION 


Collector Cut-off Current ICBO VcB=10V, Ip=0 1 
Emitter Cut-off Current IF BO VEB=2V, Ic=0 eens 


Collector-Emitter Breakdown 7 


DC Current Gain | hRE VCE=1L0V, Ic=5mA 


Transition Frequency me oe Ne =e 2. 


Output Capacitance VcB=10°V, Ip=0, f=1MHz 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 2SC4248 


TV TUNER, UHF OSCILLATOR APPLICATIONS. (COMMON COLLECTOR) Unit in mm 


e Transition Frequency is High and Dependent on Current 1.2540. 


Excellently. 


MAXIMUM RATINGS (Ta = 25°C) 
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Junction Temperature ae ae ° 
Storage Temperature Range —55~125 . 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) Weight : 0.006g 









Collector Cut-off Current IcBo VcB=10V, IpR=0 | e=8 
Emitter Cut-off Current IkBO VEB=2V, Ic=0 a 


Collector-Emitter Breakdown 


DC Current Gain E VcE=10V, I¢c=5mA 
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Co = 
: . 






Output Capacitance ae VcB=1L0V, Ip=0, f=1MHz 


I 
Collector-Base Time Constant Gig c=5mA 
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2864249 SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 


TV VHF RF AMPLIFIER APPLICATIONS. Unit in mm 


e High Gain : Gpe = 24dB (Typ.) (f= 200MHz) 1.25401 
e Low Noise : NF=2.0dB (Typ.) (f= 200MHz) 
e Excellent Forward AGC Characteristics. 
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MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING 






ee 
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Storage Temperature Range —55~125 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 









Collector Cut-off Current ICBO Vcp=25V, Ip=0 _a 
Emitter Cut-off Current IF BO VEB=2V, Ic=0 Ieee eee | 100 


Collector-Emitter Breakdown 
Voltage V(BR)CEO |Ic=1mA, Ip=0 3 


DC Current Gain hFE VcE=10V, Ic=2mA | 60 | 


; 00 | — 
Reverse Transfer Capacitance Vcp=10V, In=0, f=1MHz 
f = 0 | 650| — | MHz 


Vop=l0V.1¢=amA rr 
Ge |Voo=i2V, Vago=14v [20] 24 28 | ap 
he CF |f=200Mi2 Fg) 2032 |e 
AGC Voltage (Note) VAGC Meena Cheetee 3.6 


Note : VAGC measured by test circuit shown in Fig.l when power gain is reduced to 30dB 
compared that of Vaqcc at 1.4V. 
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Fig.1 200MHZ Gpe, NF TEST CIRCUIT 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 2SC42 D 0 


TV VHF MIXER APPLICATIONS. Unit in mm 





e High Conversion Gain : Gee = 25dB (Typ.) 









1.25+0.1 
aeeySRtat 


° Low Reverse Transfer Capacitance : Crg=0.45pF (Typ.) 











MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING UNIT 
Collector-Base Voltage VCBO | 380 
Collector-Emitter Voltage VCEO | 20 | 
Emitter-Base Voltage VEBO oe 
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stg ae 
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Junction Temperature oe | 
Storage Temperature Range —55~125 i 





TOSHIBA 2-2EK1A 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) Weight : 0.006g 


CHARACTERISTIC SYMBOL TEST CONDITION MI TYP. | MAX. 


Collector Cut-off Current IcBo VcBp=25V, Ip=0 
Emitter Cut-off Current Ir BO VEB=8V, Ic=0 


Collector-Emitter Breakdown 


DC Current Gain VcCE=10V, Ic=5mA 
f 
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Reverse Transfer Capacitance tee VcB=10V, Ip=0, f=1MHz 0.45 
Transition Frequency fp VcE=10V, Ic=5mA 1400 


Vcec=12V, f=200MHz 
fT, = 260MHz (Fig.1) 


Conversion Gain 
Noise Figure NE 
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LOCAL OSC OUTPUT 
ft, =260MHz f = 60MHz 
OdBm ae 
INPUT 
fRE=200MHz 
Vcc=12V 
(Ic =3mA) 





Ly : 0.8mm¢ SILVER PLATED COPPER WIRE, 1.5T 5mm ID 
Lg : COIL WITH CORE SCN-5962AQ0-@ (TOKO INC.) OR EQUIVALENT 
C : AIR TRIMMER TTA25A200A (MURATA MFG. Co., LTD.) OR EQUIVALENT 


Fig.1 200MHz Gece, NF TEST CIRCUIT 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 28642 4 T 


TV TUNER, VHF OSCILLATOR APPLICATIONS. Unit in mm 


MAXIMUM RATINGS (Ta = 25°C) 


[Collector-Base Voltage ———*(|_Vepo | 30 
50 
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meee 










0.65 0.65 


+0.1 
0.15 -0.05 


Junction Temperature ae 
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ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


Collector Cut-off Current ICBO VcCB=LSV, IR=0 
Emitter Cut-off Current IF BO VEB=3V, Ic=0 


Collector Output Capacitance | Gap [Von=10V, Ip=0, f= ila | — 
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2864252 SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 


TV TUNER, VHF OSCILLATOR APPLICATIONS. (COMMON COLLECTOR) Unit in mm 


e Transition Frequency is High and Dependent on Current 1.25+0.1 
Excellently. 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL RATING UNIT 
Collector-Base Voltage VCBO 
Collector-Emitter Voltage VCEO 
Emitter-Base Voltage — 
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Base Current 


Collector Current 


Collector Power Dissipation Pee 0 
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Junction Temperature 
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Storage Temperature Range 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 
CHARACTERISTIC 


Collector Cut-off Current IcBo VcBp=20V, In=0 
Emitter Cut-off Current IEBO VEB=8V, Ic=0 


Collector-Emitter Breakdown 
Valtaue V(BR)CEO |Ic=1mA, Ip=0 


DC Current Gain VcE=10V, Ic=5mA 


1 I A, 
Transition Frequency a eee C=om 
Output Capacitance | Cob | Vep= 10V, Ip=0, f=1MHz 


VoR=10V, Ic=5mA 
Collector-Base Time Constant c= ee CH 
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COLLECTOR OUTPUT CAPACITANCE 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 2SC4253 : 


TV FINAL PICTURE IF AMPLIFIER APPLICATIONS. Unit in mm 


e Good Linearity of fry. 1.25+0.1 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL ; RATING | UNIT 


Collector-Base Voltage | Vepo | 30 | 
Collector-Emitter Voltage a ae 
Emitter Base Vollage Wego | a 
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ELECTRICAL CHARACTERISTICS (Ta = 25°C) Weight : 0.006g 
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2SC42 ah SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 


TV TUNER, UHF OSCILLATOR APPLICATIONS (COMMON COLLECTOR) Unit in mm 


e Transition Frequency is High and Dependent on Current 


E:xcellently. 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING UNIT 
Collector-Base Voltage VCBO p20 
Collector-Emitter Voltage VCEO a ae 
Emitter-Base Voltage VEBO Pe) 
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1. BASE 
2. EMITTER 
3. COLLECTOR 


I 

I 

P 
[Storage Temperature Range | Tig | —55~125 | * 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION 
Collector Cut-off Current ICBO Vcp=20V, Inp=0 







Emitter Cut-off Current | IF BO VEB=2V, Ic=0 


Collector-Emitter Breakdown 

DC Current Gain VCE=10V, Ic¢=5mA 

Transition Frequency VcRE=10V, Ic=5mA 1. 

Output Capacitance Vop=10V, Ig=0, f=1MHz | — | 1.05 
Ce. 


Collector-Base Time Constant oo reo = | 4s] 20 os 


Marking 


on 
No 

e 
7) 
an 
N 





Type Name 
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DC CURRENT GAIN 
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TRANSITION FREQUENCY fy 
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FORWARD TRANSFER SUSCEPTANCE 
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(pF) 


OUTPUT CAPACITANCE Cobh 
REVERSE TRANSFER CAPACITANCE Cre 





(pF) 


(mS) 


FORWARD TRANSFER SUSCEPTANCE 


INPUT SUSCEPTANCE _ bie (bic) 


beh (mS) 
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Cob, Cre — VCB 
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COMMON EMITTER 
Vog=10V 


~40) Ta = 25°C 
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OUTPUT SUSCEPTANCE bog (mS) 


COLLECTOR POWER DISSIPATION 
Pc (mW) 








race esac 
BP a 
aa 
078% 
‘a, a 


















COMMON EMITTER 
Vop=10V 
Ta = 25°C 









8 1.2 1.6 2.0 2.4 








FORWARD TRANSFER CONDUCTANCE gfe (mS) 


Pc — Ta 




















60 80 100 120 


AMBIENT TEMPERATURE Ta (°C) 
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FORWARD TRANSFER SUSCEPTANCE 
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OUTPUT SUSCEPTANCE boc (mS) 


re 
REVERSE TRANSFER CONDUCTANCE gre (mS) 


—48 —40 —32 —24 —16 —8 








Voe=10V 


Yor — f 

OUTPUT CONDUCTANCE goe (mS) 
0 40 80 120 160 200 240 
0 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 286431 4 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. Unit in mm 


e Low Noise Figure, High Gain. 
© NF=1.1dB, |S91,|?=14dB (f=1GHz) 


MAXIMUM RATINGS (Ta = 25°C) 


(Collector Current ——=—=S~d CS 8m 
25 
st a 





Co) 
HO 
ole) 
+1 

Ne) 
q 
S 


oe) 


Collector Power Dissipation 
Junction Temperature T 
Storage Temperature Range —55~125 


QO054005 


1,3. EMITTER 
2. BASE 
4. COLLECTOR 





MICROWAVE CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC 3» YMBOL TEST CONDITION MIN. | TYP. | MAX.|U 


Vou=10V, Ig=20mA a oe 

VcE=10V, I¢=20mA, f=500MHz| — | 19.5 | — | 
Insertion Gain 

VcE=10V, Ic=20mA, f=1GHz | 105] 14] — | 

aa 

2 
















Noise Fi NF(1) | Vop=10V, IG=5mA, f=500MHz 
a _ NF) | 
NF (2) 





VcE=10V, Ic=5mA, f=1GHz 











ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION 


Collector Cut-off Current Icpo | VcBp=10V, Ip=0 | — | 
Kmitter Cut-off Current IkBo |VEB=1V, Ic=0 ee. 
DC Current Gain VCE=10V, Ic=20mA 


Output Capacitance VcB=10V, Ip=0, f=1MHz 
Reverse Transfer Capacitance Cre (Note) 


Note : Cre is measured by 3 terminal method with 
Capacitance Bridge. 
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DC CURRENT GAIN hpg 


INSERTION GAIN |Sgjei? (dB) 


NOISE FIGURE NF (dB) 
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1 3 5 10 30 83680 100 
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po tl | TENT 
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f=1GHz 
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1 3 5 10 30 §=650 100 
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Ta =25°C 
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100 


COLLECTOR CURRENT Ic (mA) 
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OUTPUT CAPACITANCE Cob (pF) 
REVERSE TRANSFER CAPACITANCE Cre (pF) 


INSERTION GAIN |Sgjel’ (dB) 


TRANSITION FREQUENCY fy (GFIz) 
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COLLECTOR POWER. DISSIPATION 
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286431 6 SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS Unit in mm 










e Low Noise Figure, High Gain 
© NF=1.1dB, |So1¢l2=12dB (f=1GHz) 


12.7 MIN .- 











MAXIMUM RATINGS (Ta = 25°C) 


| Collector-Emitter Voltage ss | Vero | 10 | V_| 
| Collector Current | oI 
| Base Current | BR 
| Collector Power Dissipation | PC 
| Junction Temperature | | 150 


MICROWAVE CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION UNIT 
Transition Frequency VcE=8V, Ic=20mA | 6 | 
Insertion Gain S21el2@) | VcE=8V, Ic=20mA, f=1MHz a 

ISo1el%2) | Vow=8V, IG=20mA, f=2GHz | — | 6 | 


Noise Figure NF) | Von=8V, Io=5mA, f=1GHz 
NF(2) VcE=8V, Ic=5mA, f=2GHz 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 








1. BASE 
2. EMITTER 
3. COLLECTOR 


JEDEC TO-92 


KIAJ 9C-43 
2-5F1E 































































Emitter Cut-off Current IEBO VEB=L1V, Ic=0 
DC Current Gain | hee VcE=8V, Ic=20mA 50 


hFE 
Output Capacitance Vcp=10V, In=0, f=1MHz 
Reverse Transfer Capacitance (Note) 


Note: Cre is measured by 3 terminal method with Capacitance Bridge. 






[Collector Cutt Current | Topo | Vos=10V =o =i 
el 
[50 
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DC CURRENT GAIN hpr 


INSERTION GAIN |Sgjel” (dB) 
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NOISE FIGURE 















































COLLECTOR CURRENT Ic (mA) 
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(pF) 


(pF) 


OUTPUT CAPACITANCE Cop 
REVERSE TRANSFER CAPACITANCE Cre 


INSERTION GAIN [Sgjel” (dB) 


(GHz) 


TRANSITION FREQUENCY fr 
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soe el CE ee 


0.3 0.5 1 3 5 
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Ic =20mA 
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COLLECTOR CURRENT Ic (mA) 
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12 


INSERTION GAIN [Sqj¢\” (dB) 


0 2 4 


COLLECTOR-EMITTER VOLTAGE VocR (V) 


S-PARAMETER 


6 


ZQ =500, Ta=25°C 


VcE=8V, Ic=5mA 


FREQUENCY 
MHz 


200 
400 
600 
800 
1000 
1200 
1400 
1600 
1800 
2000 


MAG 


0.626 
0.403 
0.264 
0.165 
0.102 
0.044 
0.019 
0.060 
0.094 
0.135 


VcR=8V, Ic=20mA 


FREQUENCY 
MHz 


200 
400 
600 
800 
1000 
1200 
1400 
1600 
1800 
2000 


MAG 


0.246 
0.102 
0.038 
0.032 
0.054 
0.096 
0.137 
0.166 
0.194 
0.193 


ISa1el2 — VCE 


BERR RRRRRREERE 
er 
ERRGSRHRESRERE 
ELT TT 
TILT TTT TT ET 
ETE TT 


10 


ANG 


—951.9 
— 83.9 
—104.6 
— 122.6 
—132.6 
—134,2 
—7.5 
—10.8 
—11.3 
—10.5 


ANG 


—78.5 
—112.1 
—151.5 

91.9 
47.8 
24.4 
13.4 
—1.0 
—11.3 
—14.5 








MAG 


10.792 
7.276 
5.311 
4,154 
3.418 
2.894 
2.517 
2.253 
2.029 
1.913 


MAG 


16.317 
8.994 
6.142 
4.668 
3.787 
3.177 
2.754 
2.418 
2.177 
1.999 


o21 


921 


410 


COLLECTOR POWER DISSIPATION 
Pc (W) 


ANG 


133.3 
106.9 
90.5 
78.2 
68.0 
58.9 
50.2 
42.8 
35.2 
29.4 


ANG 


111.5 
91.0 
78.7 
68.9 
60.3 
52.5 
44.6 
37.8 
30.8 
24.8 





25 50 








75 


100 







125 


PEEPS 
eee eee ae See 


150 


AMBIENT TEMPERATURE Ta (°C) 


S12 


MAG 


0.050 
0.076 
0.097 
0.118 
0.139 
0.161 
0.182 
0.204 
0.227 
0.251 


ANG 


64.1 
56.0 
53.0 
52.0 
50.0 
47.6 
44.9 
42.0 
38.8 
35.8 


912 . 


MAG 


0.036 
0.064 
0.091 
0.119 
0.145 
0.171 
0.195 
0.219 
0.244 
0.265 


ANG 


69.5 
68.3 
65.5 
61.6 
57.3 
52.9 
48.2 
43.7 
39.0 
34.1 


MAG 


0.795 
0.598 
0.504 


0.461 . 


0.449 
0.453 
0.462 
0.477 
0.496 
0.522 


MAG 


0.553 
0.412 
0.377 
0.372 
0.378 
0.389 
0.403 
0.414 
0.425 
0.440 


922 


922 





175 


ANG 


—34.1 
—49.6 
—57.5 
— 63.4 
— 68.9 
—75.0 
—81.3 
— 88.2 
—95.2 
—104.8 


ANG 


—39.2 
—42.8 
—45.9 
—50.5 
— 56.2 
— 63.4 
—71.4 
— 80.0 
— 88.7 
—100.1 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 2SC431 7 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. Unie dani 


e Low Noise Figure, High Gain. 
e NF=1.1dB, |So1¢|?=13dB (f=1GHz) 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 


0 | mA 
0 
0 
5 







Co) 
oO 
ra) 
! 
wo 
ret 
ran) 


B 
> 


Collector Current 
pat 
12 


= 


<|</< 
EIQ jQ 
cola lesim les) 
Oo |O:|O 


Collector Power Dissipation 
Junction Temperature ae ae ee 
Storage Temperature Range —55~125 


Ip 
Ic 
Pc 
Tj 
ie 





2. EMITTER 
3. COLLECTOR 


SC-59 
2-3F 1A 
MICROWAVE CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL 
ft 


firansition Frequeney | tp | Von=8V,Ig=20mA SS 
VcE=8V, Ic=5mA, f=1GHz 


ose Figure NF (2) VCcE=8V, Ic =5mA, {f= 2GHz 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTI SYMBOL TEST CONDITION 


Collector Cut-off Current IcBo | Vcp=l10V, In=0 
Emitter Cut-off Current IkBO VEB=1V, Ic=0 
DC Current Gain | ohpe | Vce=8V, I¢=20mA 50 


Output Capacitance Vop=10V, Im=0, f=1MHz 
Reverse Transfer Capacitance Cre (Note) 


Note : Cre is measured by 3 terminal method with 
Capacitance Bridge. 
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[S21el? 





- VCE 


Ic =20mA 


Ta = 25°C 





INSERTION GAIN |S9j,/” (dB) 














COLLECTOR-EMITTER VOLTAGE VcRg (V) 


S-PARAMETER ZQ=500, Ta=25°C 
VceE =8V, Ic =5mA 


FREQUENCY 
MHz MAG 
200 0.649 
400 0.426 
600 0.282 
800 0.192 
1000 0.131 
1200 0.099 
1400 0.096 
1600 0.091 
1800 0.111 
2000 0.115 


VcE = 8V, Ic = 20mMA 


FREQUENCY 
MHz MAG 
200 0.278 
400 0.138 
600 0.088 
800 0.084 
1000 0.096 
1200 0.117 
1400 0.141 
1600 0.152 
1800 0.167 
2000 0.169 


sll 

ANG 
— 46.9 
—78.5 
— 100.9 
—122.5 
— 147.7 
—175.5 
145.6 
116.0 
93.4 
78.3 


S11 

ANG 
—78.9 
—120.1 
— 159.6 
157.2 
122.5 
99.7 
84.9 
69.0 
59.2 
49.4 


MAG 

11.454 
8.028 
5.965 
4.688 
3.856 
3.308 
2.871 
2.562 
2.341 
2.106 


MAG 

18.400 

10.350 
7.137 
5.433 
4.401 
3.719 
3.216 
2.849 
2.577 
2.304 


921 
ANG 
139.7 
116.2 
102.6 
92.7 
85.4 
78.9 
72.7 
68.0 
62.9 
59.5 


921 
ANG 
118.0 
99.6 
90.4 
83.4 
78.0 
73.0 
67.9 
63.9 
59.6 
56.3 


415 


(uW) 


COLLECTOR POWER DISSIPATION 
Pc 


120 


80 


40 






Pree 
SEER NEE 

















pp 








MAG 
0.044 
0.068 
0.085 
0.103 
0.121 
0.140 
0.159 
0.179 
0.199 
0.218 


MAG 
0.031 
0.053 
0.076 
0.100 
0.123 
0.147 
0.170 
0.192 
0.215 
0.235 





i 


Nl 150 


AMBIENT TEMPERATURE Ta (°C) 


912 


912 


ANG 
67.8 
61.0 
60.4 
61.5 
62.6 
63.2 
63.2 
63.0 
62.5 
62.0 


ANG 
71.1 
73.5 
74.1 
73.9 
73.1 
71.5 
69:9 
68.3 
66.3 
64.7 


MAG 
0.823 
0.623 
0.513 
0.452 
0.422 
0.406 
0.404 
0.402 
0.406 
0.409 


MAG 
0.586 
0.426 
0.379 
0.361 
0.356 
0.357 
0.364 
0.372 
0.381 
0.386 


922 
ANG 
— 26.1 
— 36.4 
—39.5 
— 40.3 
—41.1 
— 42.0 
— 43.5 
— 45.9 
—49.1 
— 53.1 


$22 
ANG 
—33.3 
— 32.4 
—30.1 
—29.1 
— 29.7 
— 31.3 
— 33.6 
— 37.0 
— 41.3 
— 46.3 
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28643 1 8 SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. | Unit in mm 


e Low Noise Figure, High Gain. 
e NF=1.1dB, |S91-|?=11dB (f=1GHz) 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC 












Collector-Base Voltage VCBO V 
Collector-Emitter Voltage VCEO 
Emitter-Base Voltage VEBO 







Collector Current 
Collector Power Dissipation ; 

i rs 2. COLLECTOR (HEAT SINK) 
Storage Temperature Range T ste —55~150 JEDEC 


TOSHIBA 2-5K1A 


MICROWAVE CHARACTERISTICS (Ta = 25°C) Weight : 0.05g 


CHARACTERISTIC SYMBOL TEST CONDITION 


FHransition Frequency | fp | Vop=8V,ig=20mA___——=dY~— 
VcE=8V, Ic=20mA, f=1GHz | 8 | 

[Sarel*@) [Vow =8V, Io=20mA, f=2GHe | — 
five rie ——=~«F NEG) [Vop= BV. io=BmA, Feige [= 
Noise Figure a 


NF(2) | Vcop=8V, Ic=5mA, f=2GHz 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION 


MIN. 
Collector Cut-off Current IcBpo | VcB=l10V, InR=0 beet 
Emitter Cut-off Current Ippo |VEB=1V, Ic=0 Es 
DC Current Gain | hee |VcE 8V, Ic=20mA 


Output Capacitance VcB=10V, Ip=0, f=1MHz 
Reverse Transfer Capacitance (Note) 
Note : Cre is measured by 3 terminal method with 
Capacitance Bridge. 
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DC CURRENT GAIN hpg 


INSERTION GAIN |Saiel’ (dB) 


NOISE FIGURE NF (dB) 


500 








300 


100 





50 


30 


10 


COLLECTOR CURRENT 


a —Ic 


pall 





1 3 5 10 
COLLECTOR CURRENT 


“Pt ie 


Ic 


Ic 





(mA) 


VCE=8V 
f=1GHz 
Ta=25°C 





(mA) 


Ta =25°C 


I Ah 
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COLLECTOR CURRENT 
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(mA) 
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(pF) 


(pF) 


OUTPUT CAPACITANCE Cop 
REVERSE TRANSFER CAPACITANCE Cre 


INSERTION GAIN |Sgtel’ (dB) 


TRANSITION FREQUENCY fy (GHz) 


Cob, Cre — VCB 


So 
imam 


ie 
a eee a ee Sine 
ae 
Mi 
= Gre Ban 
a 
























0.1 0.3 0.5 1 3 5 10 


COLLECTOR-BASE VOLTAGE Vcp (V) 
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FREQUENCY f (GHz) 
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COLLECTOR CURRENT Ic (mA) 
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2804318 


IS21el2 — VCE 


INSERTION GAIN |Sgiel” (dB) 


10 





12 


COLLECTOR-EMITTER VOLTAGE VcR (V) 


S-PARAMETER Zo=500, Ta=25°C 
VcfE=8V, Ic=5mA 


FREQUENCY S11 
MHz MAG ANG 
200 0.572 — 48.7 
400 0.322 —70.6 
600 0.178 —79.2 
800 0.093 — 74.0 
1000 0.055 — 37.8 
1200 0.077 — 6.5 
1400 0.099 —2.4 
1600 0.121 — 2.0 
1800 0.133 —13.5 
2000 0.136 —19.4 
VceE=8V, Ic =20mMA 
FREQUENCY S11 
MHz MAG ANG 
200 0.202 — 69.0 
400 0.054 —74.9 
600 0.034 36.2 
800 0.086 46.7 
1000 0.131 39.9 
1200 0.165 29.6 
1400 0.183 18.0 
1600 0.191 10.1 
1800 0.202 -1.8 . 
2000 0.195 —10.2 


MAG 

10.244 
6.610 
4.777 
3.743 
3.100 
2.659 
2.341 
2.116 
1.955 
1.799 


MAG 

15.121 
8.195 
5.632 
4.314 
3.532 
2.999 
2.614 
2.340 
2.121 
1.944 


S21 
ANG 
131.4 
108.6 
95.9 
86.8 
79.9 
73.7 
68.2 
63.7 
59.5 
56.8 


921 
ANG 
111.1 
94.9 
86.2 
19.4 
713.8 
68.4 
64.0 
60.0 
56.5 
54.6 
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COLLECTOR POWER DISSIPATION 
Pc (W) 


0 
0 25 


50 75 


AMBIENT TEMPERATURE Ta _ (°C) 


912 $22 
MAG ANG MAG 
0.055 66.6 0.752 
0.085 62.8 0.542 
0.111 63.9 0.451 
0.137 64.7 0.412 
0.163 65.1 0.401 
0.189 64.6 0.403 
0.213 63.8 0.413 
0.236 63.2 0.428 
0.259 62.2 0.443 
0.275 60.5 0.459 
912 922 
MAG ANG MAG 
0.041 74,1 0.504 
0.074 75.9 0.376 
0.108 75.6 0.348 
0.141 74.0 0.345 
0.172 72.2 0.354 
0.203 70.0 0.368 
0.230 67.4 0.385 
0.254 65.9 0.406 
0.279 63.9 0.423 
0.294 61.3 0.440 








ANG 
— 30.7 
— 38.9 
— 39.9 
— 39.8 
— 40.2 
—41.9 
—44.4 
—47.9 
—52.5 
— 56.6 


ANG 
— 35.3 
—31.6 
— 28.9 
— 28.8 
— 30.4 
— 33.6 
— 37.6 
—42.4 
— 48.1 
— 53.0 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 286432 0 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. 


Unit in mm 


e Low Noise Figure, High Gain. 
© NF=1.1dB, |S91-/?=15dB (f=1GHz) 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 







VoRO 
(Collector Current ——S~s gam 
Tyg | = 85~195 2 BASE 





4, COLLECTOR 





MICROWAVE CHARACTERISTICS (Ta = 25°C) 


Transition Frequency VcEe=8V, Ic=20mA 
Sol? (1) | Var=8V, Ic=20mA, f=1GH 
Insertion Gain | 21el ( ) | VCE C = : 
ISotel? (2) | Veg =8V, Ic =20mA, f=2GHz 
ee NF(1) |Vop=8V, Ic=5mA, f=1GHz 
iets | NFO | 
Ec a NF(2) | Vep=8V, Ic=5mA, f=2GHz 
ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION 


ane Sao alae, 
Emitter Cut-off Current VEB=1V, Ic=0 eee Se Ss 
V | 50_| 









DC Current Gain cE=8V, Ic=20mA 50 | — | 250 | — | 
Output Capacitance Vop=10V, Ig=0, f=1MHz | — | 0.75 | — | pF | 
Reverse Transfer Capacitance Cre (Note) ce | 0.45 | 0.9 | pF | 





Note : Cre is measured by 3 terminal method with 
Capacitance Bridge. 
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DC CURRENT GAIN hpg 


INSERTION GAIN |Sgjel” (dB) 


NOISE FIGURE NF (dB) 

















COLLECTOR CURRENT Ic (mA) 
IS21el2 —Ic 


UE TH 

Lat | TT 
VA TE 
AL PL 

anlili= 


VCE=8V 
f=1GHz 
Ta =25°C 


1 3 5 10 30 = 550 100 


COLLECTOR CURRENT Ic (mA) 


NF — Ic 


VCE=8V 
Ta=25°C 


1 100 


COLLECTOR CURRENT Ic (mA) 
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(pF) 


OUTPUT CAPACITANCE Cob (pF) 
REVERSE TRANSFER CAPACITANCE Cre 


INSERTION GAIN |Sojel” (dB) 


TRANSITION FREQUENCY fy (GHz) 
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FREQUENCY f (GHz) 
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ISatel2 — VCE 


Ic =20mA 








Ta=25°C 


(mW) 


Pc 





4 6 0 12 


8 1 


INSERTION GAIN |Saie\* (dB) 
COLLECTOR POWER DISSIPATION 











14 0 25 50 75 100 125 150 
COLLECTOR-EMITTER VOLTAGE VcRf (V) AMBIENT TEMPERATURE Ta (°C) 


S-PARAMETER Z9=5002, Ta=25°C 
VcE =8V, Ic=5mA 


FREQUENCY Sil S21 512 922 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
200 0.764 — 49.6 11.754 147.1 0.047 64.2 0.869 — 29.4 
400 0.624 — 87.9 8.966 124.6 0.072 48.9 0.669 — 48.3 
600 0.532 —115.7 6.947 110.5 0.084 42.1 0.526 —59.5 
800 0.485 — 137.5 5.581 100.4 0.091 39.3 0.429 — 66.6 
1000 0.446 — 155.0 4.636 92.9 0.097 38.6 0.370 —71.3 
1200 0.441 — 169.2 4.003 86.3 0.102 38.8 0.330 —75.3 
1400 0.432 177.1 3.487 80.1 0.107 39.6 0.305 — 77.6 
1600 0.426 166.1 3.144 75.1 0.114 40.1 0.288 — 80.7 
1800 0.431 154.4 2.900 70.0 0.119 41.9 0.276 — 83.9 
2000 0.425 145.2 2.652 65.5 0.127 43.1 0.272 — 87.3 


VceE=8V, Ic =20mA 


FREQUENCY S11 S21 $12 922 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
200 0.540 —90.3 21.037 129.7 0.033 55.7 0.670 — 46.8 
400 0.479 — 134.8 13.017 108.7 0.046 50.0 0.417 — 64.5 
600 0.461 — 159.4 9.230 98.1 0.054 O1.2 0.297 —71.9 
800 0.454 — 176.0 7.117 90.5 0.063 54.1 0.230 —75.4 
1000 0.454 170.7 5.816 85.1 0.073 56.1 0.191 — 76.7 
1200 0.452 160.0 4.944 79.8 0.084 57.9 0.168 —77.0 
1400 0.461 149.1 4.299 74.7 0.094 58.7 0.156 —75.7 
1600 0.459 140.7 3.838 70.6 0.105 59.0 0.151 — 75.8 
1800 0.461 131.9 3.483 66.0 0.117 59.4 0.154 — 76.6 
2000 0.450 124.2 3.171 61.8 0.130 59.0 0.161 —79.3 


485 


Sile 

VCE =8V 
Ic=5mA 
Ta= 25°C 


2804320 








& meee 

Go anak, ; 3 

Bf KL yon es xX CHD SA, 
TESTS CEES eater 

TEER EES NN Oe SAT TI 

2] EHR "CECT Ns sls SESE LTE TNS ROR hid 3 

: PS ASS i BSCE ERO TT 

: a Breese: mane Cene an 








OSTA 
ey, 


SOE 








a 
> 
Rt : SERe ie, 
o 7 = a FR |W Z. = ° — 
° 2 | BSQES | 
: SINGS, | 
CUI ey 
Me, auewe SSS 
CATT TAXS 
25s £ 
_ Ly 
: 2 EL 
2 2 es 
5 FOE 


486 


2804320 


=8V 
20mA 


Slle 
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‘ae 





0.2GHz 


f 
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(UNIT : Q) 
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2864321 SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. Unit in mm 


e Low Noise Figure, High Gain. 
© NF=1.1dB, |S91¢|?=13dB (f=1GHz) 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC RATING 


RATING | UNIT 
Yenc 
7 


0.65 0.65 











Emitter-Base Voltage VEBO 
Collector Current 





0.90+0.! 
0.7 
0~0.1 


Collector Power Dissipation 
Junction Temperature Lore 125 
Storage Temperature Range Tstg 


1. BASE 
2. EMITTER 
3. COLLECTOR 


JEDEC — 


EIAJ SC-70 


MICROWAVE CHARACTERISTICS (Ta = 25°C) 





Transition Frequency VcE=8V, Ic=20mA 


Soiel? (1) | Vo p=8V, Ic=20mA, f=1GH 10 1 
Insertion Gain S2tel’ 1) | VCE C = zs | 10 | 13 | 
Sorel? (2) | VoR=8V, Ic=20mA, f=2GHz 
NF (1 VcE=8V, Ic=5mA, f=1GH 
Noise Figure CE ca : 


NF(2) | VcR=8V, Ic=5mA, f=2GHz 
ELECTRICAL CHARACTERISTICS (Ta = 25°C) 





Collector Cut-off Current Icpo’ | Vcp=10V, In=0 
Emitter Cut-off Current InBo |VEB=LV, Ic=0 
DC Current Gain VcE=8V, Ic=20mA 50 





Output Capacitance | Cob | Vep 10V, Im=0, f=1MHz 
Reverse Transfer Capacitance Cre (Note) 
Markin 
Note : Cre is measured by 3 terminal method with Pee 
; Type Name 
Capacitance Bridge. 
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DC CURRENT GAIN hpg 
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NOISE FIGURE NF (dB) 
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COLLECTOR CURRENT Ic (mA) 


IS21el2 — Ic 


I~ 


f=1GHz 
Ta=25°C 


COLLECTOR CURRENT Ic (mA) 


A 





COLLECTOR CURRENT Ic (mA) 
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(pF) 


(pF) 


OUTPUT CAPACITANCE Cob 
REVERSE TRANSFER CAPACITANCE Cye 


2 (dB) 


Sg lel 


INSERTION GAIN 


TRANSITION FREQUENCY fy (GHz) 


ia) 


TMT 
erin aes 
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Cob, Cre — VCB 
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VCE=8V 
Ic =20mA 
Ta=25°C 





(mA) 


2804321 


ISa1el2 — VCE 


INSERTION GAIN |Sgj,/? (dB) 


COLLECTOR-EMITTER VOLTAGE VcR (V) 


S-PARAMETER Zo =5002, Ta=25°C 
VcE=8V, Ic=5mA 


FREQUENCY S11 
MHz MAG ANG 
200 0.680 — 49.6 
400 0.478 — 83.2 
600 0.353 —108.3 
800 0.281 —129.2 
1000 0.240 — 149.0 
1200 0.216 — 169.1 
1400 0.202 175.1 
1600 0.194 158.9 
1800 0.193 142.9 
2000 0.202 130.9 


VceE=8V, Ic =20mMA 


FREQUENCY S11 
MHz MAG ANG 
200 0.332 — 83.7 
400 0.212 —123.3 
600 0.173 —150.7 
800 0.157 —175.3 
1000 0.161 167.5 
1200 0.162 149.7 
1400 0.169 138.2 
1600 0.177 125.9 
1800 0.178 113.5 
2000 0.190 104.3 


MAG 

11.448 
8.076 
5.992 
4.711 
3.875 
3.294 
2.876 
2.572 
2.349 
2.128 


MAG 

18.406 

10.378 
7.130 
5.442 
4.394 
3.728 
3.240 
2.877 
2.595 
2.352 





14 


921 
ANG 
140.0 
116.6 
102.7 
93.0 
85.8 
79.6 
73.8 
69.0 
64.5 
61.1 


S21 
ANG 
118.0 
100.0 
90.7 
84.3 
79.1 
74.3 
69.5 
65.7 
61.8 
58.6 
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COLLECTOR POWER DISSIPATION 
Pc (mW) 


120 


MAG 
0.048 
0.073 
0.092 
0.109 
0.127 
0.146 
0.166 
0.186 
0.207 
0.227 


MAG 
0.034 
0.057 
0.080 
0.104 
0.128 
0.152 
0.175 
0.200 
0.223 
0.246 











i= 


100 


IE 





150 


AMBIENT TEMPERATURE Ta (°C) 


912 


912 


ANG 
67.0 
59.6 
59.1 
60.1 
61.1 
62.1 
62.6 
62.6 
62.4 
62.3 


ANG 
68.8 
71.1 
73.0 
73.0 


12.4 


71.7 
70.5 
68.9 
67.4 
65.8 


MAG 
0.820 
0.613 
0.495 
0.428 
0.389 
0.364 
0.350 
0.339 
0.332 
0.325 


MAG 
0.565 
0.393 
0.336 
0.309 
0.295 
0.285 
0.280 
0.278 
0.279 
0.275 


922 


922 


175 


ANG 
— 28.4 
—Al1.1 
— 46.2 
— 48.9 
—51.0 
—53.3 
— 55.6 
— 58.4 
—61.7 
— 65.7 


ANG 
— 38.2 
— 39.9 
— 39.3 
— 39.6 
— 41.0 
— 43.2 
— 46.0 
— 48.9 
— 53.0 
—57.8 
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2864321 
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Ta= 
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25°C 
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=8V 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 28643 22 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. 


Unit in mm 
















e Low Noise Figure, High Gain. 
¢ NF=1.8dB, |[S91,|?=7.5dB (f=2GHz) 





MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING 
2 
1 
1 
12 







[Gollector-Base Voltage | Vopo | 20 
VeK 
[Collector Power Dissipation | Po | 150 


© 


“OT 
0.16 -0.06 











0 
10 
Re) 
7 
15 
50 
5) 





2. EMITTER 
3. COLLECTOR 


MICROWAVE CHARACTERISTICS (Ta = 25°C) Weight : 0.012g 


CHARACTERISTIC SYMBOL TEST CONDITION 


Insertion Gain | Rate) Vow =6¥. tots tome ft a 
ISaiel? (2) | Veg =6V, IG=7mA, f=2GHz debe | be ees 
tise Pigre =~ NEG) Won 0¥, tomas, fexgus [= faa [ 

Vcr=6V, Ic=3mA, f=2GHz | — | 18 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC »YMBOL TEST CONDITION UNIT 


[Collector Cutoff Cament | Teno |[Von=10V, m=0 Sid 
VEp=iV, 1o=0 i ee 

DC Current Gain | bre [Vcn=6V,i¢=7mA ——+(| 50 | — | 250 | — 
Cob _|Vop=10V, Ip=0, f= iMate [_— | 048 

za 


Note : Cre is measured by 3 terminal method with 
Capacitance Bridge. 
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Cob, Cre — VCB 
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IS21el2 — VCE Pc — Ta 
200 
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COLLECTOR-EMITTER VOLTAGE VcRF (V) AMBIENT TEMPERATURE Ta _ (°C) 


S-PARAMETER ZQ=5022, Ta=25°C 
VceE=6V, Ic=3mA 


FREQUENCY S11 921 912 922 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
200 0.764 — 25.0 7.758 153.8 0.037 76.2 0.934 —16.4 
400 0.613 —44.9 6.493 132.9 0.065 67.0 0.808 —27.7 
600 0.473 —57.9 5.331 117.9 0.085 62.8 0.702 — 34.3 
800 0.356 — 66.9 4.433 106.2 0.102 61.2 0.623 — 38.0 
1000 0.261 — 70.4 3.738 97.7 0.117 60.4 0.575 — 40.6 
1200 0.198 —71.7 3.266 90.1 0.132 60.2 0.544 — 42.4 
1400 0.147 — 66.3 2.853 83.0 0.147 60.1 0.529 — 44,1 
1600 0.129 —54.9 2.555 78.2 0.163 60.3 0.519 — 46.4 
1800 0.114 —41.8 2.348 72.8 0.179 60.0 0.514 — 49.0 
2000 0.124 — 34.5 2.108 69.2 0.192 60.1 0.513 —52.4 


VcE=6V, Ic=7mA 


FREQUENCY S11 921 912 922 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
200 0.560 — 35.3 12.525 142.0 0.032 74,2 0.853 —21.5 
400 0.367 —54.1 8.958 118.8 0.055 69.5 0.678 — 30.1 
600 0.248 — 63.4 6.693 105.3 0.073 68.4 0.581 — 32.7 
800 0.158 — 62.4 5.270 95.5 0.091 68.6 0.530 — 33.6 
1000 0.101 —47.8 4.319 88.5 0.110 68.4 0.506 — 34.7 
1200 0.088 —27.3 3.687 82.1 0.128 67.9 0.493 — 36.0 
1400 0.099 —4.3 3.188 76.2 0.146 67.0 0.491 — 37.8 
1600 0.131 —0.7 2.813 71.9 0.165 66.2 0.492 — 40.5 
1800 0.152 0.4 2.563 67.4 0.183 65.2 0.498 —43.7 
2000 0.167 —1.7 2.276 64.5 0.198 64.5 0.500 —47.5 
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28643 24 SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. Unit in mm 


e Low Noise Figure, High Gain. 
e NF=1.8dB, |S91-|?=9.5dB (f=2GHz) 


MAXIMUM RATINGS (Ta = 25°C) 












CHARACTERISTIC SYMBOL | RATING | UNIT || 
Collector-Base Voltage VCBO 
Collector-Emitter Voltage VCEO 
Emitter-Base Voltage VEBO 
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jo | ee 
RO} OU] ee 


To) 
oO 
oS 
+ 
Te) 
ro) 
co) 


bj 


1,3. EMITTER 
2. BASE 
4, COLLECTOR 


a 


MICROWAVE CHARACTERISTICS (Ta = 25°C) 









Von =6V, ig=tmA 
Sorel?) | VoR=6V, Ic=7mA, f=1GHz 
VcE=6V, Ic=7mA, f=2GHz 
VcE=6V, Ic=3mA, f=2GHz 
ELECTRICAL CHARACTERISTICS (Ta = 25°C) 





















VEp=iV, Ig=0 

Von=6V, Io=7ma 
Vop=10V, Ip=0, f= 1MB 
Cre (Note) 


Note : Cye is measured by 3 terminal method with 
Capacitance Bridge. 
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12 


INSERTION GAIN |Sgiel’ (dB) 


0 
0 


IS2i1el2 — VCE 


1 2 


3 


EERERRRUEI 
a 


4 


f=2GHz 
Ta=25°C 






6 7 


COLLECTOR-EMITTER VOLTAGE Vcg (V) 


S-PARAMETER ZQ=500, Ta=25°C 


VcE=6V, Ic 
FREQUENCY 
MHz 
200 
400 
600 
800 
1000 
1200 
1400 
1600 
1800 
2000 


VcE=6V, Ic 
FREQUENCY 
MHz 
200 
400 
600 
800 
1000 
1200 
1400 
1600 
1800 
2000 


=3mA 


MAG 
0.831 
0.719 
0.618 
0.515 
0.434 
0.374 
0.332 
0.293 
0.267 
0.248 


=/7MA 


MAG 
0.683 
0.541 
0.437 
0.365 
0.319 
0.293 
0.280 
0.269 
0.272 
0.264 


S11 


Sli 


ANG 
— 26.6 
—50.1 
—70.8 
— 88.5 
— 104.0 
—119.2 
— 134.7 
— 147.5 
— 163.2 
—175.3 


ANG 
—43.5 
—78.5 

—105.5 
— 128.4 
— 148.8 
— 166.3 
174.4 
162.3 


148.6 


137.2 


MAG 
7.776 
6.775 
5.857 
5.063 
4.381 
3.886 
3.425 
3.135 
2.926 
2.709 


MAG 

13.639 

10.619 
8.350 
6.752 
5.640 
4.877 
4,248 
3.813 
3.489 
3.182 


921 


S21 


ANG 
156.8 
139.2 
125.4 
113.9 
105.3 
97.2 
89.8 
84.4 
78.2 
73.7 


ANG 
148.7 
126.8 
112.6 
102.1 
94.4 
87.5 
81.3 
76.4 
70.8 
66.5 
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COLLECTOR POWER DISSIPATION 
Pc (mW) 
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120 





MAG 
0.042 
0.074 
0.097 
0.111 
0.122 
0.130 
0.137 
0.145 
0.150 
0.157 


MAG 
0.037 
0.060 
0.072 
0.082 
0.090 
0.098 
0.107 
0.116 
0.124 
0.134 
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ANG 
74.0 
61.6 
52.5 
46.5 
42.3 
39.6 
37.8 
36.5 
35.8 
35.7 


ANG 
68.4 
55.8 
49.8 
47.6 
47.0 
47.1 
46.9 
47.4 
47.5 
47.6 


Lal eS ae 


0 75 


AMBIENT TEMPERATURE Ta (°C) 


100 


MAG 
0.939 
0.833 
0.724 
0.627 
0.553 
0.495 
0.453 
0.423 
0.397 
0.382 


MAG 
0.876 
0.688 
0.547 
0.447 
0.383 
0.338 
0.308 
0.292 
0.283 
0.278 
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ANG 
—19.5 
— 35.5 
— 48.1 
— 58.0 
— 65.6 
—71.6 
— 76.1 
— 81.0 
— 85.1 
— 89.4 


ANG 
— 27.8 
— 46.4 
—57.7 
— 65.1 
— 70.0 
—73.3 
— 75.4 
— 78.0 
— 80.3 
— 83.7 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 2S8C4325 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. 


Unit in mm 









e Low Noise Figure, High Gain. 


1.25+0.1 
© NF=1.8dB, |So1¢|?=7.5dB (f=2GHz) | 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 
20 


[Gollector-Base Voltage ~~~ ~ono | 20 «| 
T ste 


0.65 0.65 















© 

Cn 

+0.1 
0.15 -0.05 


0.90+0.) 
7 





Junction Temperature 
Storage Temperature Range 









. BASE 
2. EMITTER 
3. COLLECTOR 


JEDEC — 
EIAJ SC-70 
TOSHIBA 2-2H1A 


MICROWAVE CHARACTERISTICS (Ta = 25°C) Weight : 0.006g 












Vou=6v, Ig=TmA 

[nsrin Gain ——_~SAR GY [Va=eV,iommn, FenGis 

are [NF |[Vop=6V, I¢=3mA, f=1GHz | — [14_ 
ana) [Vow=6V, I¢=3mA, f=2GHz | — 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 












[Collector Cutaif Cament | Igno[Vop=10V.Ig=0 sd | — | 7] A 
[Emitter Cut-off Current | Ippo |[Vep=1V,1o=0 =~? — | — | 4 | #A_ 
[DC Current Gain | hr [Vop=6V,Io=7mA + 50 | — 


Output Capacitance Vcp=10V, Ip=0, f=1MHz 
Reverse Transfer Capacitance Cre (Note) 


Note : Cre is measured by 3 terminal method with 
Capacitance Bridge. 
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COLLECTOR CURRENT Ic (mA) 


ISaiel2 —f 
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FREQUENCY f (GHz) 


Ic (mA) 


COLLECTOR CURRENT 








0 alll 
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COLLECTOR CURRENT 


COLLECTOR CURRENT Ic (mA) 
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ISatel? — Vor Pc — Ta 
2 AH mae 
ma 2 100 is aa 
E | “CON ia 
“3 Gog lealhl Laing ae 
a As HH --++~ 
: s COreN we 
5 2p pl ae 
Z aie aoe 
: e. Spinel i 
2 ees ese (eae 
: = ae ed A ea 
gt clbere eels ae 
0 2 50 75 100 125 £150 175 
COLLECTOR-EMITTER VOLTAGE VcR (V) AMBIENT TEMPERATURE Ta (°C) 
S-PARAMETER ZQ=50Q, Ta=25°C 
VcE=6V, Ic=3mA 
FREQUENCY Sll $21 $12 $22 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
200 0.778 —27.1 7.781 154.1 0.043 75.7 0.932 —18.5 
400 0.641 —49.4 6.538 133.4 0.075 66.5 0.800 —31.9 
600 0.500 — 67.1 5.409 118.1 0.097 61.9 0.683 —40.4 
800 0.394 — 80.5 4.508 106.6 0.115 59.9 0.595 — 45.8 
1000 0.311 —93.1 3.809 97.9 0.132 59.4 0.536 — 49.6 
1200 0.238 — 103.0 3.314 90.6 0.149 59.3 0.492 —52.7 
1400 0.194 —114.5 2.909 84.0 0.165 59.3 0.465 —55.3 
1600 0.146 — 122.2 2.619 78.7 0.183 59.4 0.444 —57.9 
1800 0.102 — 135.3 2.409 73.5 0.199 59.4 0.428 — 60.8 
2000 0.074 — 150.4 2.188 70.0 0.216 59.6 0.415 — 64.2 
VcE=6V, Ilc=7mA 
FREQUENCY S11 $21 $12 522 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
200 0.581 —39.7 12.614 141.9 0.037 73.0 0.842 —24.8 
400 0.397 — 64.8 9.040 119.2 0.061 67.7 0.652 — 36.1 
600 0.278 — 82.1 6.744 105.5 0.081 67.3 0.541 — 40.4 
800 0.194 —94.9 5.328 96.2 0.101 67.7 0.477 —42.6 
1000 0.137 —109.4 4.364 89.2 0.121 67.8 0.440 —44,3 
1200 0.096 — 123.2 3.733 83.2 0.141 67.8 0.417 — 46.4 
1400 0.062 — 140.8 3.254 717.9 0.162 67.1 0.403 — 48.5 
1600 0.041 — 169.5 2.899 73.4 0.183 66.6 0.394 —50.9 
1800 0.030 137.0 2.634 68.9 0.203 65.6 0.389 — 54.0 
2000 0.038 99.1 2.377 66.1 0.222 65.1 0.382 —57.6 
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VCE 
Ic 
(UNIT : Q) 
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2864392 SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 


UHF~C BAND LOW NOISE AMPLIFIER APPLICATIONS. Unit in mm 


e High Gain : [S94 ¢|?=12dB (Typ.) 
e Low Noise Figure: NF=2.3dB (Typ.) 
e High fp : fp =6.5GHz (Typ.) 


MAXIMUM RATINGS (Ta = 25°C) 


ile) 
bed 
So 
wn 
© 
So 


0.90+0.! 


Junction Temperature 


1. BASE 
2. EMITTER 
3. COLLECTOR 


JEDEC — 
KIAJ SC-70 


TOSHIBA 2-2E1A 
Weight : 0.006g 


TYP. UNIT 





MICROWAVE CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION 


Transition Frequency VcE=5V, Ic=10mA 
Soi? [Von=5V, I= 10mA, f=1GH 
Noise Figure VcE=5V, Ic=5mA, f=1GHz 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION 


ee 
Vop=8V, Ip=0 
feiMnz” "ote 
Input Capacitance Cib 


Note : Cre is measured by 3 terminal method with capacitance bridge. 
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OUTPUT CAPACITANCE Cob (pF) 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 2SC4393 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. Unit in mm 


e Low Noise Figure. 
e NF=1.5dB, |S91-|?=16dB (f=500MHz) 
e NF=1.7dB, |S91-|?=10.5dB (f=1000MHz) 


MAXIMUM RATINGS (Ta = 25°C) 
















CHARACTERISTIC SYMBOL | RATING UNIT 
Collector-Base Voltage VCBO . 
Collector-Emitter Voltage VCEO ee 
Emitter-Base Voltage VEBO = 
Collector Current 
Gollector Rowen Diseimation 
Storage Temperature Range Tste —55~125 . EMITTER 





. COLLECTOR 
Marking 


Type Name 





MICROWAVE CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION TYP. | MAX.|} UNIT 


Transition Frequency VcRE=10V, Ic=20mA 


ioe ee 

16 

Vop=10V, 1¢=20mA, f=1GHz | — [105] — 
“ese 
ee = 
















Noise Fj NF(1) | VcR=l10V, Ic=5mA, f=500MHz 
oise Figure 


NF (2) |VoR=10V, Ic=5mA, f=1GHz 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 








Collector Cut-off Current IcBpo | Vcp=10V, Ip=0 
Emitter Cut-off Current IkBO |VEB=1V, Ic=0 


DC Current Gain VCE=10V, Ic=20mA 
Output Capacitance VcB=10V, In=0, f=1MHz 
Reverse Transfer Capacitance (Note) 


Note : Cre is measured by 3 terminal method with capacitance bridge. 
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Cob, Cre — VCB 
300 


f=1MHz 


Ta =25°C 





100 


DC CURRENT GAIN hpg 
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ae ae eS 
OUTPUT CAPACITANCE Cobh (pF) 
REVERSE TRANSFER CAPACITANCE Cre (pF) 
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1 3 30 100 0.1 0.3 1 3 0 
COLLECTOR CURRENT Ic (mA) COLLECTOR-BASE VOLTAGE Vcp (V) 
ISaiel2 — Ic ISaiel2 — f 


VcE=10V 
Ic =20mA 


VcE=10V 
f=1GHz 
Ta=25°C 


INSERTION GAIN |Sgjel” (dB) 
INSERTION GAIN |Sajel? (dB) 








COLLECTOR CURRENT Ic (mA) FREQUENCY f (GHz) 
NF — I¢ NF —f 
6 
VcE=10V 
f=1GHz 
4 
fe fo 
5 : 
2) S 
oo fe f 
a Rime aaa 2 
© © 
Z a a na 
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1 3 10 30 100 
COLLECTOR CURRENT Ic (mA) FREQUENCY f (GHz) 
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28643 94 SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. 


Unit in mm 













e Low Noise Figure, High Cain. 


e NF=1.1dB, |S91,|?=11dB (f=1GHz) 1.2540.1 


MAXIMUM RATINGS (Ta = 25°C) 


Collector-Base Voltage 


Collector-Emitter Voltage 








1. BASE 
2. EMITTER 
3. COLLECTOR 





Transition Frequency VcE=10V, Ic=20mA 


Sorel? (2) | VoR=10V, IG=20mA, f=1GHz 7.5 


Noise Figure NF(1)_ [Vcp=10V, I¢=5mA, f=500MHz 


NF(2) | VcoR=10V, Ic=5mA, f=1GHz 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 










ze 
[Emitier Cut-off Current | Ippo |Vmp=1V,Io=0 —=«d|~ — *+| — 

DC Current Gain | hyp _[Vcp=l0V, 1¢=20mA | 30_| — | 350 | —_ 
Out Capactanes | “Gan [Wop t0v, tp, ronan | =f a | =f oe 
(Note) [— [ot i. 


Note : Cre is measured by 3 terminal method with capacitance bridge. 
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VcE=10V 


OUTPUT CAPACITANCE Cop (pF) 
REVERSE TRANSFER CAPACITANCE Cre (pF) 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 28C447 () 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. 


Unit in mm 


e Low Noise Figure, High Gain. 
e NF=1.1dB, |S91¢|?=11dB (f=1GHz) 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 


Collector-Base Voltage VCBO 
Collector-Emitter Voltage VCEO 
Emitter-Base Voltage VEBO 
















Collector Current 
Collector Power Dissipation 150 
J 


Junction Temperature 









1 EMITTER 
2. BASE 
3. COLLECTOR 


JEDEC — 
KIAJ SC-59 
TOSHIBA 2-3F1D 


Weight : 0.012g 






Vou=10V, Ig=20mA 
ak 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


Collector Cut-off Current IcBo | VcB=10V, Ip=0 
Emitter Cut-off Current Ippo | VEB=LV, Ic=0 


DC Current Gain VcE=LOV, Ic=20mA 30 
Output Capacitance VcoBp=10V, In=0, f=1MHz 
Reverse Transfer Capacitance 





Note : Cre is measured by 3 terminal method with capacitance bridge. 
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2SC452 7 SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 


TV TUNER, UHF OSCILLATOR APPLICATIONS. (COMMON BASE) Unit in mm 
TV TUNER, UHF CONVERTER APPLICATIONS. (COMMON BASE) 







1.25+0.1 
e ‘Transition Frequency is High and Dependent on Current 
Excellently. 


e Exchange of Emitter for Base in 2SC4246. 


MAXIMUM RATINGS (Ta = 25°C) 


Tst p 












1. EMITTER 
2. BASE 
3. COLLECTOR 


JEDEC — 
KIAJ SC-70 
TOSHIBA 2-2E1D 






Junction Temperature 
Storage Temperature Range te | 


Collector Cut-off Current ICBO VcB=15V, Ip=0 
Emitter Cut-off Current IF BO VEB=8V, Ic=0 


Collector-Emitter Breakdown 
Voltage V(BR)CEO |Ic=1mA, Ip=0 1 


DC Current Gain hFE VcE=8V, Ic=8mA | 60. 15 
Transition Frequency ft VcRE=10V, Ic=8mA 
Output Capacitance Cob VcB=10V, Ip=0, f=1MHz 


; , |VoBp=10V, Ic=8mA 
Collector-Base Time Constant . f=30MHz 


Marking 





Type Name 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 2SC4839 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. Unit in mm 


e Low Noise Figure, High Gain. 
¢ NF=1.1dB, |S91¢l?=12dB (f=1GHz) 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 


| Collector Current | IG | 80 
| Collector Power Dissipation | Po | 100_ | mW_ 
=55~12 


Marking 





















0.1540.08 


— 
O 


call 






rj 





. BASE 
2. EMITTER 
. COLLECTOR 


JEDEC — 
EIAJ — 
TOSHIBA 2-2H1A 


Weight : 2.4mg 
MICROWAVE CHARACTERISTICS (Ta = 25°C 


) 
[Transition Frequeney | fm _[Vou=0¥, ig=20ma | 8 | 7 | — [om 
Vop=10V, Ig=20mA, f=500MHz 8 a 
Sore? (2) |[VoR=10V, I¢=20mA, f=1GHz | 7.5 | 12 | — 
pNoise Figure (REG) Weps io. fesoma Favela | an 
Vap=10V, Ic=5mA, f=1GHz | — | 141 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 





Type Name 





















Collector Cut-off Current Vcp=10V, In=0 
Emitter Cut-off Current IF BO VEB=1V, Ic=0 


DC Current Gain VcE=10V, Ic¢=20mA 30 
Output Capacitance Vcp=10V, Ip=0, f=1MHz 
Reverse Transfer Capacitance (Note) 


Note : Cre is measured by 3 terminal method with capacitance bridge. 
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OUTPUT CAPACITANCE Cob (pF) 
REVERSE TRANSFER CAPACITANCE Cre (pF) 


INSERTION GAIN [Sgjel? (dB) 


TRANSITION FREQUENCY fy (GHz) 





Cob, Cre — VCB 
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NF, |S21el2 — Vcr A Po — Ta 
: “AHH 
. & gtr 
2 ae: } fp qe 
E aa Sees 
ot @ Bt 
> f=1GHz : % gq Pe ee 
mee | og 6 “CDOT PNC 
: ae oe aS 
| | beer 
=) 
— 
S x 25 50 75 100-125 150 
COLLECTOR-EMITTER VOLTAGE Vcg (V) AMBIENT TEMPERATURE Ta (°C) 
S-PARAMETER ZQ=500, Ta=25°C 
VceE=10V, Ic=5mA 
FREQUENCY S11 921 912 922 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
200 0.705 — 67.0 9.702 132.700 0.048 57.9 0.769 —27.9 
400 0.536 — 109.6 6.665 109.300 0.066 50.8 0.591 — 34.7 
600 0.467 — 135.0 4.880 96.100 0.077 52.3 0.518 — 36.9 
800 0.440 —151.6 3.799 87.500 0.088 56.2 0.486 — 39.0 
1000 0.426 — 164.9 3.136 80.600 0.100 60.3 0.475 —41..5 
1200 0.417 — 175.0 2.668 75.000 0.113 64.2 0.469 — 44.5 
1400 0.412 176.5 2.349 69.800 0.129 67.6 0.469 —47.8 
1600 0.405 169.0 2.099 65.100 0.147 70.4 0.470 —51.2 
1800 0.399 162.8 1.916 61.100 0.168 72.2 0.474 —04.1 
2000 0.393 157.9 1.777 56.900 0.190 73.5 0.474 —57.8 
VcE=10V, Ic =20mA 
FREQUENCY S11 S21 912 922 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
200 0.416 — 111.00 16.818 111.100 0.032 61.30 0.504 — 36.4 
400 0.352 — 145.90 9.121 95.900 0.051 67.10 0.382 — 34.9 
600 0.343 — 163.20 6.289 87.800 0.070 70.90 0.352 — 34.7 
800 0.341 — 174.70 4.772 81.800 0.090 72.80 0.342 — 36.3 
1000 0.341 —175.50 3.903 76.400 0.111 73.70 0.341 — 39.2 
1200 0.338 167.80 3.294 72.300 0.132 73.90 0.346 —41.9 
1400 0.333 160.90 2.898 67.800 0.154 73.90 0.349 — 45.8 
1600 0.325 154.60 2.563 63.800 0.176 73.60 0.355 — 49.0 
1800 0.314 150.30 2.322 60.300 0.200 72.90 0.361 —51.9 
2000 0.301 147.30 2.132 56.600 0.223 72.10 0.363 — 55.0 
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2864840 SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. Unit in mm 
e Low Noise Figure, High Gain. 
© NF=1.1dB, |S91.|?=13dB (f=1GHz) 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 


Collector-Base Voltage | Vopo | 20 | V 
Collector-Emitter Voltage | Vero | 10 | Vv 
V 
tg 







Ye) 
° 
on) 
+i 
10 
rt 
rs) 






20 

10: 
| Emitter-Base Voltage | “Vepo | 25 | OV 
| Ic =| 
100 


> 


| Collector Power Dissipation | Po | 100 | mW __ 


3 
= 





. BASE 
. EMITTER 


Marking . COLLECTOR 
Type Name 





Weight : 2.4mg 
MICROWAVE CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION TYP. | MAX.| UNIT 
Transition Frequency VcE=8V, Ic=20mA Rae yes GHz 
; Sete? (1) | VoR=8V, Ic=20mA, f=1GHz | 10 | 13 | — | 

Insertion Gain 
Sere? (2) | Vow=8V, Ic=20mA, f=2GHz | — | 7 | —_ 
NF(1) | Vop=8V, Ic=5mA, f=1GHz HS 8 as 
NF (2) | — [ir] — | 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION TYP. UNIT 






© 








~J | 














foot 


Noise Figure 










~j 


VcKE=8V, Ic=5mA, f=2GHz 


















Fr 


| Collector Cut-off Current | Icpo | Vop=10V,Im=0 | — | — | 1] eA | 
| Emitter Cut-off Current | Ippo | Vep=1V,Ic=0 | — | — || 
bre | Vog=8V,Ig=20mA | 50_| — | 250 | — | 
Cob | SoBS TOV. Iwao, Feawie | f_08 pF 
Cre | (Note) | — | 0.45 


_— | pF 
0.9 | pF 





Note : Cre is measured by 3 terminal method with capacitance bridge. 
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DC CURRENT GAIN hpg 


INSERTION GAIN |Soj¢l2. (dB) 


NOISE FIGURE NF (dB) 
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INSERTION GAIN |S21,|2. (dB) 





ee — VCE 


Ic =20mA 


f=1GHz 





2 4 6 8 10 12 
COLLECTOR-EMITTER VOLTAGE VcRF (V) 


S-PARAMETER ZQ=500, Ta=25°C 


Vcp=8V, Ic=5mA 
FREQUENCY S11 
MHz MAG ANG MAG 
200 0.710 — 49.8 10.366 
400 0.513 — 85.6 7.744 
600 0.400 —109.8 5.844 
800 0.347 — 126.2 4.634 
1000 0.319 — 138.6 3.851 
1200 0.303 — 148.0 3.310 
1400 0.299 — 155.5 2.914 
1600 0.294 ~ 160.5 2.610 
1800 0.296 —160.3 2.367 
2000 0.300 ~ 163.9 2.184 
VceE=8V, Ic =20mA 
FREQUENCY S11 
MHz MAG ANG MAG 
200 0.383 — 98.8 19.474 
400 0.292 — 134.7 10.899 
600 0.270 —154.3 7.496 
800 0.262 — 165.3 5.727 
1000 0.256 —173.1 4.663 
1200 0.254 — 178.3 3.972 
1400 0.257 178.1 3.462 
1600 0.258 176.3 3.088 
1800 0.258 176.5 2.786 
2000 0.265 177.7 2.569 


14 


$21 
ANG 
140.1 
118.2 
105.6 
97.8 
91.9 
87.4 
83.3 
80.0 
77.4 
75.0 


S21 
ANG 
117.1 
100.9 
93.5 
88.7 
84.6 
81.4 
78.3 
75.7 
73.7 
71.6 
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COLLECTOR POWER DISSIPATION Pc (mW) 


200 





160 


120 


ibaa 





100 Nw 150 


0 25 
AMBIENT TEMPERATURE Ta (°C) 


912 922 
MAG ANG MAG ANG 
0.043 63.4 0.805 — 24.9 
0.063 55.6 0.609 — 32.5 
0.076 55.0 0.507 — 33.3 
0.087 07.4 0.456 — 32.4 
0.099 60.2 0.427 — 31.8 
0.112 62.9 0.411 —31.5 
0.126 64.4 0.401 — 32.6 
0.139 65.9 0.389 — 33.8 
0.153 68.7 0.380 — 34.8 
0.171 69.3 0.376 — 36.4 
912 922 
MAG ANG MAG ANG 
0.043 63.5 0.538 — 34.2 
0.063 59.5 0.384 — 30.2 
0.076 55.0 0.341 — 25.5 
0.087 57.3 0.327 — 22.9 
0.099 60.1 0.321 —21.8 
0.112 62.7 0.322 — 22.3 
0.126 64.4 0.320 —23.7 
0.138 66.0 0.315 — 25.3 
0.153 68.5 0.314 — 26.2 
0.171 69.4 0.308 — 28.3 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 28C4841 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. Unit in mm 


e Low Noise Figure, High Gain. 
e NF=1.8dB, |S91-|/?=8.5dB (f=2GHz) 


MAXIMUM RATINGS (Ta = 25°C 













) 

CHARACTERISTIC SYMBOL | RATING | UNIT 
Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage VEBO 


Te) 
=e 
ca) 
+1 
Ye) 
rt 
co) 








[Collector Current | 
i 
| Storage Temperature Range | Tstg 


Marking 


1. BASE 
2. EMITTER 
3. COLLECTOR 


Type Name 













CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. |MAX.|U 

Transition Frequency VcE=6V, Ic=7mA Sl Oe see 

ISoiel? (1) | VoR=6V, Ic=7mA, f=1GHz | — | 135] — | 
Insertion Gain 

Soe? (2) | Veg=6V, Ic=7mA, f=2GHz | 45 | 85 | — | 

on NF(1) | Vop=6V, Ic=3mA, f=1GHz ae 

Noise Figure 
NF(2) | Vop=6V, Ic=3mA, f=2GHz a0: 7 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 











| Collector Cut-off Current | Igpo | Vcp=10V,Ig=0 | — 
| Emitter Cut-off Current | Ippo | Vep=1V,Io=0_ | — 

-Quiput Capacitance ——__|_Goh_| VB=10¥, tg=0, {4M | —_ 45 | — | pF | 
(Note) _— | 0.35 | 0.8 | 


Note : Cre is measured by 3 terminal method with capacitance bridge. 
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IS21]2 — VCE 


(mW) 




















INSERTION GAIN |S21,|? (dB) 











COLLECTOR POWER DISSIPATION Pc 


COLLECTOR-EMITTER VOLTAGE VocRr (V) AMBIENT TEMPERATURE Ta (°C) 


S-PARAMETER ZoQ=500, Ta=25°C 
VcE =6V, Ic=3mA 


FREQUENCY S11 S21 912 922 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
200 0.823 — 22.5 7.186 154.4 0.036 74.8 0.928 —14.5 
400 0.685 — 40.5 6.252 136.4 0.063 65.5 0.805 — 23.6 
600 0.537 —54.5 5.378 122.5 0.080 60.8 0.700 — 28.1 
800 0.428 — 64.4 4.567 112.6 0.094 59.3 0.627 — 30.0 
1000 0.343 —71.9 3.961 104.8 0.107 59.3 0.578 — 30.7 
1200 0.267 —77.4 3.486 98.6 0.119 59.7 0.544 —31.1 
1400 0.227 — 83.4 3.104 93.3 0.131 60.2 0.518 —31.8 
1600 0.187 — 86.9 2.793 88.9 0.141 60.6 0.497 — 32.2 
1800 0.157 — 90.6 2.534 85.1 0.153 62.3 0.481 —32.7 
2000 0.130 —94.1 2.336 81.2 0.167 62.7 0.466 —33.2 


VcE=6V, Ilc=7mA 


FREQUENCY S11 921 912 922 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
200 0.653 — 34.3 12.924 144.3 0.032 71.8 0.840 — 20.9 
400 0.447 —57.1 9.858 122.7 0.051 66.3 0.657 — 28.3 
600 0.304 — 70.0 7.513 109.8 0.066 66.0 0.552 — 28.9 
800 0.220 —77.9 5.971 101.8 0.081 67.2 0.500 —27.9 
1000 0.164 — 83.4 4.955 95.6 0.096 68.5 0.470 — 26.9 
1200 0.123 — 87.1 4.225 91.0 0.112 69.1 0.454 — 26.3 
1400 0.094 — 93.7 3.721 86.8 0.127 69.2 0.441 — 26.4 
1600 0.070 —97.1 3.302 83.3 0.142 69.1 0.430 — 26.8 
1800 0.054 —102.8 2.974 80.2 0.156 70.1 0.423 — 27.0 
2000 0.039 —115.8 2.732 76.9 0.174 69.5 0.414 —27.7 
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2804842 SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. Unit in mm 

















e Low Noise Figure, High Gain. 
© NF=1.1dB, |S91,|?=14dB (f=1GHz) 
MAXIMUM RATINGS (Ta = 25°C 


) 
CHARACTERISTIC 
r 
25 











Junction Temperature 
Storage Temperature Range 


Marking 


1,3. EMITTER 
2. BASE 
4. COLLECTOR 


JEDEC 










Vqgeibv, Igoe 
jtosenion Gain Sate Wom i0¥ tomate Peano | 188 

Vor =10V, I¢=20mA, f=1GHz 
joie igure [ NEW Nona to=sma.fesoome |= 
L NF) |VcR=10V, Ig=5mA, f=1GHz | — 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) | 
CHARACTERISTIC SYMBOL TEST CONDITION 
Collector Cut-off Current ICBO VcBp=10V, Ip=0 Les 
Emitter Cut-off Current If BO VEB=1V, Ic=0 pow 
DC Current Gain Vop=10V, I¢=20mA 
<n ramet asses 
Reverse Transfer Capacitance (Note) 


Note : Cre is measured by 3 terminal method with capacitance bridge. 
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REVERSE TRANSFER CAPACITANCE 
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COLLECTOR-BASE VOLTAGE Vcp (V) 


IS21el2 ~f 


VCE=10V 
Ic =20mA 
Ta = 25°C 
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TRANSITION FREQUENCY fy (GHz) 
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INSERTION GAIN |S21,|? (dB) 


NF, [S212 — VoE 


f=1GHz 


Cee 


14 






14 
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ot 


COLLECTOR-EMITTER VOLTAGE VocR (V) 


S-PARAMETER ZQ=50Q0, Ta=25°C 
Vcp=10V, Ic =5mA 


FREQUENCY S11 $21 
MHz MAG ANG MAG 
200 0.794 — 68.9 10.322 
400 0.722 —112.7 7.453 
600 0.699 — 136.4 5.534 
800 0.683 — 150.6 4.321 
1000 0.678 — 160.9 3.499 
1200 0.680 — 168.2 2.967 
1400 0.688 —173.8 2.584 
1600 0.692 —178.4 2.291 
1800 0.702 —177.5 2.071 
2000 0.709 —173.7 1.902 


VcgE = 10V, lc =20mMA 


FREQUENCY S11 921 
MHz MAG ANG MAG 
200 0.645 —117.4 19.826 
400 0.637 —150.2 11.127 
600 0.643 — 163.3 7.616 
800 0.646 —171.5 5.780 
1000 0.653 —177.7 4.629 
1200 0.662 178.1 3.903 
1400 0.668 174.2 3.399 
1600 0.678 170.7 3.006 
1800 0.679 167.5 2.711 
2000 0.631 164.6 2.475 


NOISE FIGURE NF (dB) 


ANG 
137.8 
114.8 
101.5 
92.9 
86.1 
81.2 
76.5 
72.6 
68.8 
64.9 


ANG 
117.5 
100.3 
91.9 
86.7 
82.0 
78.7 
75.0 
71.7 
68.7 
65.2 


044 


COLLECTOR POWER DISSIPATION Pc (mW) 


MAG 
0.048 
0.065 
0.070 
0.072 
0.073 
0.073 
0.074 
0.075 
0.078 
0.082 


MAG 
0.029 
0.037 
0.043 
0.050 
0.057 
0.065 
0.073 
0.082 
0.091 
0.100 


100 


oe 


AMBIENT TEMPERATURE Ta (°C) 


912 


912 


ANG 
54.1 
38.7 
33.4 
32.5 
33.7 
36.5 
40.7 
45.7 
50.8 
56.0 


ANG 
45.7 
46.1 
51.2 
56.4 
60.7 
64.0 
66.8 
69.1 
71.1 
72.7 


MAG 
0.798 
0.599 
0.500 
0.450 
0.425 
0.412 
0.408 
0.406 
0.409 
0.416 


MAG 
0.517 
0.334 
0.273 
0.247 
0.237 
0.235 
0.237 
0.241 
0.248 
0.259 
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150 


ANG 
— 29.8 
—41.1 
— 45.9 
—49.3 
—53.1 
—57.1 
—61.5 
— 66.2 
— 70.6 
—715.4 


ANG 
—47.9 
—53.2 
— 54.3 
— 56.6 
— 60.2 
— 64.2 
— 69.2 
—74.1 
—78.5 
— 83.1 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 2SC4843 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. Unit in mm 


e Low Noise Figure, High Gain. 

e NF=1.1dB, |S91.|?=15.5dB (f=1GHz) 

MAXIMUM RATINGS (Ta = 25°C) 

V 


Collector-Base Voltage 


Collector-Emitter Voltage 
Emitter-Base Voltage VEBO 


Ic 

Pc 

i 
ste 


Storage Temperature Range T 1, 3. EMITTER 


arkin 2. BASE 
bs g 4. COLLECTOR 












CHARACTERISTIC 


Vor=8V, Io=20mA [= 
VcR=8V, Ic=20mA, f=2GHz | — | 9 | 
Vcp=8V, Ic=5mA, f=2GHz | —_ 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 




















Collector Cut-off Current IcBo VcB=10V, In=0 
Emitter Cut-off Current IFBO VEB=LV, Ic =0 
DC Current Gain = 


VoE=8V, Ic=20mA 
Output Capacitance VcB=10V, Ip=0, f=1MHz 
Reverse Transfer Capacitance Cre (Note) 


Note : Cre is measured by 3 terminal method with capacitance bridge. 
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Cob, Cre — VCB 
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——| 
Ee ee 


DC CURRENT GAIN hre 





REVERSE TRANSFER CAPACITANCE 


OUTPUT CAPACITANCE 


COLLECTOR CURRENT Ic (mA) 





IS21el? — Ic 


INSERTION GAIN |Sai-[2 (dB) 
INSERTION GAIN |Saiel? (dB) 


VCE=8V 


Ta=25°C 


NOISE FIGURE NF (dB) 
TRANSITION FREQUENCY fr (GHz) 





0 30 = 550 100 1 3 5 10 30 3=—550 100 
COLLECTOR CURRENT Ic (mA) COLLECTOR CURRENT Iq (mA) 
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COLLECTOR-EMITTER VOLTAGE Vor (V) AMBIENT TEMPERATURE Ta (°C) 


S-PARAMETER ZQ=500, Ta=25°C 
VcgE =8V, Ic =5mA 


FREQUENCY S11 S21 912 $22 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
200 0.760 —47.2 10.933 146.8 0.043 63.8 0.859 — 27.2 
400 0.651 — 83.8 8.697 125.2 0.068 50.1 0.671 —42.8 
600 0.629 —112.6 6.938 111.4 0.079 43.6 0.545 —51.3 
800 0.590 — 132.4 5.621 102.2 0.085 41.6 0.463 — 56.5 
1000 0.579 — 148.9 4.645 94.4 0.091 41.0 0.413 — 60.8 
1200 0.559 — 157.4 3.953 89.1 0.095 41.7 0.382 — 64.5 
1400 0.547 — 166.0 3.457 84.5 0.099 43.3 0.362 — 68.1 
1600 0.521 —170.2 3.052 80.5 0.103 45.3 0.350 —71.8 
1800 0.512 —174.5 2.752 76.9 0.107 47.2 0.344 — 75.2 
2000 0.536 —177.5 2.534 73.6 0.113 49.3 0.341 —78.7 


VcE =8V, Ic =20mMA 


FREQUENCY S11 s2l 912 922 
MHz MAG ANG MAG ANG MAG ANG MAG ANG 
200 0.551 — 93.3 22.441 127.0 0.030 55.6 0.622 — 46.5 
400 0.511 —132.8 13.552 107.5 0.040 52.6 0.393 —59.9 
600 0.517 —151.6 9.551 98.0 0.049 55.2 0.299 — 65.0 
800 0.514 — 163.6 7.326 92.1 0.057 58.7 0.250 — 68.7 
1000 0.520 —172.3 5.966 87.3 0.067 60.8 0.225 — 72.2 
1200 0.527 — 178.0 4.961 84.0 0.077 62.7 0.211 — 75.6 
1400 0.526 — 176.6 4.322 80.6 0.086 64.1 0.206 — 80.0 
1600 0.528 —172.9 3.820 77.9 0.096 65.4 0.203 — 84.1 
1800 0.534 — 169.3 3.428 74.3 0.105 66.3 0.203 — 87.4 
2000 0.529 — 166.7 3.132 71.6 0.115 67.0 0.209 —91.1 
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2864844 SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. Unit in mm 


e Low Noise Figure, High Gain. 
e NF=1.8dB, |So1.|/7=9.5dB (f=2GHz) 
MAXIMUM RATINGS (Ta = 25°C) 


| Collector-Base Voltage | “Vopo | 20 =| 













20 


Marking 2. BASE 
4, COLLECTOR 





D) 1 type Name 
JEDEC — 


EIAJ = 
TOSHIBA = 2-2K1A 
Weight : 0.006g 

















Von=6V, I¢=7mA 
ISo1el2(2) | VeR=6V, Ic=7mA, f=2GHz 
rue gue REGL_| Won=t¥ tants. feGlie ft 
| NF) | VoR=6V,Io=3mA, f=2GHz | —_ 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


TEST CONDITION TYP. |MAX.| UNIT 
[Collector Cut-off Current | gp9 | Wop=iov,ig=o + — | - | 3] a 
[mitier Cut-o Current | impo | Vup=iv, ig=o | — | — | 1 | «A 
(Note 


Note : Cre is measured by 3 terminal method with capacitance bridge. 





















992 


DC CURRENT GAIN hpp 


INSERTION GAIN |Sqje[2. (dB) 
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REVERSE TRANSFER CAPACITANCE 
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Ic =20mA 
f=2GHz 
Ta=25°C 


COLLECTOR-EMITTER VOLTAGE VcRg (V) 


S-PARAMETER Zo= 


Vcp=6V, Ic=3mA 


FREQUENCY 
MHz 
200 
400 
600 
800 
1000 
1200 
1400 
1600 
1800 
2000 


MAG 
0.847 
0.767 
0.666 
0.573 
0.492 
0.435 
0.393 
0.366 
0.351 
0.340 


Vcpe=6V, Ilc=7mA 


FREQUENCY 
MHz 
200 
400 
600 
800 
1000 
1200 
1400 
1600 
1800 
2000 


MAG 
0.708 
0.582 
0.491 
0.425 
0.386 
0.368 
0.353 
0.347 
0.345 
0.344 


500, Ta=25°C 


S11 

ANG 
— 22.2 
—43.8 
— 63.7 
— 80.8 
— 96.6 

—111.0 

—122.1 

— 132.7 

—141.5 

— 149.6 


S11 
ANG 
— 36.8 
— 69.7 
— 96.0 
—116.4 
— 133.3 
— 147.0 
— 157.1 
— 166.1 
—172.9 
—179.0 


MAG 
7.290 
6.718 
6.064 
5.332 
4.642 
4.133 
3.671 
3.314 
3.051 
2.820 


MAG 

13.239 

11.041 
8.920 
7.290 
6.049 
5.176 
4.527 
4.007 
3.634 
3.333 


S21 


821 


ANG 
159.9 
143.8 
129.8 
119.0 
109.6 
102.7 
96.6 
92.1 
88.0 
83.7 


ANG 
151.4 
131.1 
116.6 
107.1 
99.4 
94.3 
89.3 
85.7 
82.2 
78.8 


p94 


COLLECTOR POWER DISSIPATION Pc (mW) 


MAG 
0.037 
0.066 
0.087 
0.102 
0.113 
0.121 
0.126 
0.131 
0.136 
0.141 


MAG 
0.032 
0.053 
0.066 
0.074 
0.082 
0.090 
0.097 
0.105 
0.113 
0.120 


Pa 


az 
a 
fed 
i 
‘- 
fee 
N 
= 
Ld 


ia 
Ree 


100 





125 


AMBIENT TEMPERATURE Ta (°C) 


912 


912 


ANG 
75.5 
64.5 
56.5 
51.3 
47.5 
45.1 
44.0 
43.5 
43.4 
43.8 


ANG 
70.2 
59.2 
54.3 
52.7 
52.7 
53.5 
04.5 
55.7 
56.7 
57.9 


MAG 
0.954 
0.857 
0.765 
0.680 
0.612 
0.560 
0.518 
0.486 
0.466 
0.450 


MAG 
0.890 
0.718 
0.589 
0.502 
0.442 
0.405 
0.378 
0.359 
0.347 
0.340 


922 


922 





ANG 
—16.2 
— 29.3 
— 39.3 
— 47.0 
— 53.3 
~ 58.2 
— 62.6 
— 66.5 
—70.2 
—713.2 


ANG 
— 23.8 
— 39.1 
— 48.1 
—53.8 
— 58.0 
—61.3 
— 64.7 
— 67.9 
—70.7 
—74.1 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 2SC491 D 


HIGH FREQUENCY AMPLIFIER APPLICATIONS. Unit in mm 
FM, RF, MIX, IF AMPLIFIER APPLICATIONS. 


e Small Reverse Transfer Capacitance : Cre=0.55pF (Typ.) 
e Low Noise Figure : NF=2.3dB (Typ.) 


MAXIMUM RATINGS (Ta = 25°C) 


VoBo 
4 
00 
20 


uw 
ee 
i) 
+ 
uw 
et 
Oo 




















1. BASE 
2. EMITTER 
3. COLLECTOR 


JEDEC — 
EIAJ — 


TOSHIBA 2-2H1A 
Weight : 2.4mg 
Marking 


aoe 
ey a "a 
[Storage Temperature Range | Tay | -os~1as | "0 





Type Name 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION MAX.|UNIT 


Iopo_|Vop=40V,Ig=0A | — 
‘Emitter Cutoff Current | Igpo | Vep=4V,Io=0A | — | = | 08 | pA 


B = 
’ hFE 
= = ey 
DC Current Gain (Note) VcE=6V, Ic=1lmA | 40) — 00 ‘| 
e 
pe 






on 
> 


oO 
rx 






F 
Reverse Transfer Capacitance VcB=8V, f=1MHz | — 10.55 | — | pF | 
Transition Frequency Vcrk=6V, Ic=lmA 260 5600 |. some MHz 
F 






[Collector-Base Time Constant| Ce. rbb’ | Vo =6V, Ig=—1mA, f=30MHz | — | — | 20 | ps _ 
Voc=6V, Ig=—1mA | — | 23 | 5.0 | 4B 
f=100MHz, Fig-1 _i7| 23 | — | B | 


Note : hpR Classification R : 40~80, O : 70~140, Y : 100~200 


we) 
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Fig.1 NF, Gope TEST CIRCUIT 


6pF OUTPUT 


0.01uF Ry, =500 





INPUT 
Rg =500 


(Ip = —1mA) 


L1: 0.8mm¢ SILVER PLATED COPPER WIRE, 4T, 10mm ID, 8mm LENGTH 
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COLLECTOR CURRENT Ic (mA) 


COLLECTOR CURRENT Ic (mA) 


Cpe, NF — VCC 


(aqP) AN GWYN ASION 


=—IlmA 
100MHz 


If 
f= 


(qp) 4n NIVD UAMOd 


1MHz 
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Ta= 


Pt A | 
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COLLECTOR-BASE VOLTAGE Vop (V) 
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(qp) 45 NIVD YAMOd 


INPUT CONDUCTANCE gie (mS) 


EMITTER CURRENT Ip (mA) 
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Yfe — f 
FORWARD TRANSFER CONDUCTANCE gfe (mS) 


yre — f 
REVERSE TRANSFER CONDUCTANCE gre (mS) 


—0.06 
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isi 
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COMMON EMITTER 
0.3 


—0.03 -—0.02 
0.2 


—0.04 


—0.05 
COMMON EMITTER 
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AMBIENT TEMPERATURE Ta (°C) 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 2SC5064 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. Unit in mm 


e Low Noise Figure, High Gain. 
@ NF=1.1dB, |S91,|?=12dB (f=1GHz) 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 


a ae 
0 
15 
50 
5 










2 







< 








>| > 
+0.1 
0.16 -0.06 


MARKING 


= 


m 
25 [=e 
a 


Base Current | 30 | mA | 


° 


3 
sma 
1 
12 


Ip 
Ic 
Pc 
Tj 





ta <|</< 
EIQ ja 
Som icomles 
© JO |O 


1. BASE 
2. EMITTER 
S-MINI 3. COLLECTOR 


JEDEC — 
EIAJ SC-59 
TOSHIBA 2-3F1A 


Weight : 0.012g 



















Type Name 
hprr Rank 





MAO 





MICROWAVE CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION TYP. |MAX.|UNIT 


ar 
[nsrin Gain ~~ WOR=S.To=lomA, FeSO | —— fas 
P_NFG) [Vog=5V, I¢=3mA, f=500MEz | — re 
[NF @) [Vog=5V, I¢=3mA, f=1GHz | — 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. |MAX.|UNIT 


Collector Cut-off Current ICBO VcCB=10V, Ip=0 | — | — | 
Emitter Cut-off Current IF BO VEB=1V, Ic=0 Ses 
DC Current Gain hrp (Note 1) | VoRr=5V, Ic=10mA Pe0e i eer r= 


Saget Gomis) Ga Wee, ce, ra 
Reverse Transfer Capacitance | Cre (Note 2) 


(Note 1) : hwp Classification O: 80~160, Y : 120~240 
(Note 2) : Cre is measured by 3 terminal method with capacitance bridge. 












Noise Figure 
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2SC5064 
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COLLECTOR-BASE VOLTAGE Vcgp (V) 


COLLECTOR CURRENT Ic (mA) 
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25°C 





Ta= 


COLLECTOR CURRENT Ic (mA) 


COLLECTOR CURRENT Ic (mA) 





(ap) [Tes] NIVD NOLLUSSNI 


COLLECTOR CURRENT Ic (mA) 


FREQUENCY f (GHz) 
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7 IS2iel’ — VCE 
pe det 
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COLLECTOR-EMITTER VOLTAGE VcEF£ (V) 


S-Parameter 


VcE=5V, Ic= 


frequency 
(MHz) 
200 
400 
600 
800 
1000 
1200 
1400 
1600 
1800 
2000 


Z9 =500,, Ta=25°C 


VcE=5V, Ic =10mA 


frequency 
(MHz) 
200 
400 
600 
800 
1000 
1200 
1400 
1600 
1800 
2000 


5mA 
Sil 

Mag. Ang. Mag. 

0.753 —43.7 10.247 
0.531 —75.1 7.684 
0.384 —96.4 5.815 
0.305 — 112.6 4.523 
0.255 —126.5 3.788 
0.224 — 138.4 3.244 
0.203 —150.1 2.833 
0.187 — 159.4 2.529 
0.174 — 166.5 2.283 
0.176 —171.2 2.107 

S11 

Mag. Ang. Mag. 

0.591 — 58.0 14.955 
0.367 — 90.3 9.581 
0.260 —110.7 6.781 
0.209 — 126.9 5.207 
0.178 —141.8 4.269 
0.160 —153.7 3.618 
0.150 — 166.3 3.152 
0.141 —175.2 2.801 
0.130 178.2 2.521 
0.133 174.0 2.314 


521 
Ang. 
140.6 
117.1 
103.0 
93.6 
86.3 
80.7 
75.4 
70.6 
66.7 
63.0 


S21 
Ang. 
129.6 
107.5 
96.1 
88.6 
82.5 
77.7 
72.7 
68.7 
65.0 
61.7 
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COLLECTOR POWER DISSIPATION 
Pc (mW) 





160 


120 





Mag. 
0.040 
0.060 
0.074 
0.086 
0.099 
0.112 
0.127 
0.139 
0.150 
0.164 


Mag. 
0.034 
0.052 
0.067 
0.083 
0.100 
0.117 
0.135 
0.149 
0.163 
0.179 


2803064 
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Bea RSE 

EAE asl se ele 


50 75 100 125 


area? come 





Tea ial eaby eee) 


AMBIENT TEMPERATURE Ta (°C) 


512 522 

Ang. Mag. Ang. 

65.6 0.827 — 22.6 
57.1 0.648 — 30.3 
56.1 0.551 — 32.0 
57.0 0.500 — 32.3 
58.9 0.472 — 32.4 
60.2 0.455 —32.2 
60.3 0.442 — 32.6 
60.0 0.434 — 33.0 
60.3 0.429 — 32.6 
59.2 0.428 — 32.2 

512 522 

Ang. Mag. Ang. 

64.3 0.714 —27.5 
61.9 0.534 — 30.8 
63.9 0.462 — 30.1 
65.2 0.428 — 29.2 
66.4 0.412 — 28.6 
66.7 0.403 — 28.3 
65.4 0.398 — 28.8 
64.0 0.393 — 29.4 
63.4 0.392 — 29.0 
61.3 0.395 — 28.6 


2SC5064 





5V 

5mA 
5V 
5mA 





S2le 

VCE= 

Ic= 

Ta=25°C 
S22e 
VCE= 
le= 
Ta=25°C 
(UNIT : QQ) 





=5V 

5mA 

25°C 
(UNIT : Q) 
=5V 

5mA 

25°C 








Sle 
VCE 
Ic 
Ta 
S12e 
VCE 
Ic 
Ta 
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2865 0 65 A SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. 


Unit in mm 


@e Low Noise Figure, High Gain. 
@ NF=1.1dB, |S91,/?=12dB (f=1GHz) 









1.25+0.1 
ot 


MAXIMUM RATINGS (Ta=25°C) . 


| CHARACTERISTIC SYMBOL | RATING | UNIT| | 














Vena 
25 
2. EMITTER 


MARKING 






USM 3. COLLECTOR 


JEDEC — 
EIAJ SC-70 


Type Name 


TOSHIBA 2-3E1A 
Weight : 0.006g 





Transition Frequency VcCE=S5V, Ic=10mA 
, , ISo1e/?(1) | Vor=5V, Ic=10mA, f=500MHz 
Insertion Gain = 


Soil? (2) | VeR=5V, Ic=10mA, f=1GHz 
Noise Rig NF(1) | VoR=5V, I¢=3mA, f=500MHz 
oise Figure 


NF(2) |Vop=5V, IG=3mA, f=1GHz 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 















(Gollector Cutott Current | long _[Vop=10V, m=0 —=«d| — | — | 1 aa 
[Bmitier Gutoif Curent | Ippo _[Vep=1V.Io=0 ——~+(| — | — | 1 | nA 
[DC Current Gain | hg (Note ) [VoR=8V, Io=10mA | 80 | — | 240 | — 
Vop=5V, Ip=0, f=1Mie | — |_07| — | oF 
(Note 2» — [os] 09 [pF 





(Note 1) : hpp Classification O : 80~160, Y : 120~240 
(Note 2) : Cre is measured by 3 terminal method with capacitance bridge. 
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DC CURRENT GAIN hpgp (-) 


TRANSITION FREQUENCY fy (GIIz) 


INSERTION GAIN |Sgte|” (4B) 


300 
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100 
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COLLECTOR CURRENT Ic (mA) 


ft — T 



































COLLECTOR CURRENT Ic (mA) 


[Sziel’ — f 


pot TELL tc=t0ma 
Sas 8 He 
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Pesan (ene Ge Sa 
— = EE 


NE eatin 


FREQUENCY f (GHz) 
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(pF) 


OUTPUT CAPACITANCE Cob (pF) 
REVERSE TRANSFER CAPACITANCE Cre 


INSERTION GAIN |Sgjel” (dB) 


NF (dB) 


NOISE FIGURE 





Cob, 7 — VCB 





eee ee 


=n 
a 


0.1 0.3 05 0.7 1 3 5 7 10 
COLLECTOR-BASE VOLTAGE Vcp (V) 


VCE=5V 
f=1GHz 
Ta=25°C 

















5 7 


COLLECTOR CURRENT Ic (mA) 





NF — Ic 


vor=sv | | Tt 
f=1GHz 
ecco Oa Oe 


Seeie 
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7 10 30 



























COLLECTOR CURRENT Ic (mA) 
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2SC5065 


INSERTION GAIN |Sgi¢l” (dB) 


S-Paramet 
VcE=5V, 
frequency 
(MHz) 
200 
400 
600 
800 
1000 
1200 
1400 
1600 
1800 
2000 


VcE=9V, 
frequency 
(MHz) 
200 
400 
600 
800 
1000 
1200 
1400 
1600 
1800 
2000 





| | 
iil 
| 
= 
eal 
ee 
a 
io 
eal 
ae 
= 
es 
oy 
|_| 


TERRES RECS E 


Ic =10mA 
f=1GHz 





COLLECTOR-EMITTER VOLTAGE VocR (V) 


er Z9=500), Ta=25°C 


Ic=5mA 


Mag. 
0.753 
0.531 
0.384 
0.305 
0.255 
0.224 
0.203 
0.187 
0.174 
0.176 


Ic=10mA 


Mag. 
0.591 
0.367 
0.260 
0.209 
0.178 
0.160 
0.150 
0.141 
0.130 
0.133 


S11 

Ang. 
—43.7 
—75.1 
— 96.4 
—112.6 
— 126.5 
— 138.4 
—150.1 
—159.4 
— 166.5 
—171.2 


S11 
Ang. 
— 58.0 
— 90.3 
—110.7 
— 126.9 
—141.8 
— 153.7 
— 166.3 
—175.2 
178.2 
174.0 


Mag. 

10.247 
7.684 
5.815 
4.523 
3.788 
3.244 
2.833 
2.529 
2.283 
2.107 


Mag. 

14.955 
9.581 
6.781 
5.207 
4.269 
3.618 
3.152 
2.801 
2.521 
2.314 


921 

Ang. 

140.6 

117.1 

103.0 
93.6 
86.3 
80.7 
75.4 
70.6 
66.7 
63.0 


921 
Ang. 
129.6 
107.5 
96.1 
88.6 
82.5 
77.7 
72.7 
68.7 
65.0 
61.7 
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COLLECTOR POWER DISSIPATION 
Po (mW) 


Mag. 
0.040 
0.060 
0.074 
0.086 
0.099 
0.112 
0.127 
0.139 
0.150 
0.164 


Mag. 
0.034 
0.052 
0.067 
0.083 
0.100 
0.117 
0.135 
0.149 
0.163 
0.179 








AMBIENT TEMPERATURE Ta (°C) 


912 


912 


Ang. 
65.6 
57.1 
56.1 
57.0 
58.9 
60.2 
60.3 
60.0 
60.3 
59.2 


Ang. 
64.3 
61.9 
63.9 
65.2 
66.4 
66.7 
65.4 
64.0 
63.4 
61.3 


Mag. 
0.827 
0.648 
0.551 
0.500 
0.472 
0.455 
0.442 
0.434 
0.429 
0.428 


Mag. 
0.714 
0.534 
0.462 
0.428 
0.412 
0.403 
0.398 
0.393 
0.392 
0.395 


$22 

Ang. 

— 22.6 
— 30.3 
— 32.0 
— 32.3 
—~ 32.4 
— 32.2 
— 32.6 
— 33.0 
— 32.6 
— 32.2 


922 

Ang. 

— 27.5 
— 30.8 
— 30.1 
— 29.2 
— 28.6 
— 28.3 
— 28.8 
— 29.4 
— 29.0 
— 28.6 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 2805066 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. 


Unit in mm 


e Low Noise Figure, High Gain. 
@ NF=1.1dB, |S91,|/?=12dB (f=1GHz) 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 










Collector-Base Voltage VCBO 
VoRO . 
. EMITTER 
MARKING . COLLECTOR 
Type Name 





Weight : 2.4mg 
MICROWAVE CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION TYP. |MAX./UNIT 


Transition Frequency VcE=5V, Ic=10mA |B eee | GHz 
S21el” VcRp=5V, Ic=10mA, f=500MH 1 







~1}~4 








1) 
Sore @) |Vop=5V, Io=10ma, f=1GHz | 85 | 12 | —_ 
os P NF) [Vog=6V, 1¢=3mA, f=s00mez | — | 1] —_ 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. |MAX.|UNIT 


re |) BO 








2.0 


at 










[Collector Cutoff Current | long _[Von=10V.ip=0 Ss | — | 1 po 
[Bmitter Cutoff Current | Ippo [Vep=1V,Io=0 Ss — | — | 1 | oA 
DC Current Gain | BE (Note 1) [VCR=5V, Ic=10mA | 60 | — | 240| — 
Vop=5V, Ip=0, f=1Miz | — | 07[ — | oF 
(Note 2 — [04s | 08 | pF 


(Note 1) : hw Classification O : 80~160, Y : 120~240 
(Note 2) : Cre is measured by 3 terminal method with capacitance bridge. 
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(-) 4dy NIV LNAYHNO Oda 
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COLLECTOR CURRENT Ic (mA) 
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COLLECTOR CURRENT Ic (mA) 
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COLLECTOR CURRENT Ic (mA) 


FREQUENCY f (GHz) 
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COLLECTOR-EMITTER VOLTAGE VcE (V) 


S-Parameter 
VcE=5V, Ic =5mA 


frequency S11 
(MHz) Mag. Ang. 
200 0.753 —43.7 
400 0.531 — 75.1 
600 0.384 — 96.4 
800 0.305 —112.6 
1000 0.255 — 126.5 
1200 0.224 — 138.4 
1400 0.203 ~150.1 
1600 0.187 ~159.4 
1890 0.174 ~166.5 
2000 0.176 =1712 
VcE=5V, Ic =10mA 
frequency S11 
(MHz) Mag. Ang. 
200 0.591 — 58.0 
400 0.367 — 90.3 
600 0.260 —110.7 
800 0.209 — 126.9 
1000 0.178 —141.8 
1200 0.160 — 153.7 
1400 0.150 — 166.3 
1600 0.141 — 175.2 
1800 0.130 178.2 
2000 0.133 174.0 


Zo = 502, Ta=25°C 


Mag. 

10.247 
7.684 
5.815 
4.523 
3.788 
3.244 
2.833 
2.529 
2.283 
2.107 


Mag. 

14.955 
9.581 
6.781 
5.207 
4.269 
3.618 
3.152 
2.801 
2.521 
2.314 


$21 
Ang. 
140.6 
117.1 
103.0 
93.6 
86.3 
80.7 
75.4 
70.6 
66.7 
63.0 


S21 
Ang. 
129.6 
107.5 
96.1 
88.6 
82.5 
77.7 
72.7 
68.7 
65.0 
61.7 
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COLLECTOR POWER DISSIPATION 
Pc (mW) 


Mag. 
0.040 
0.060 
0.074 
0.086 
0.099 
0.112 
0.127 
0.139 
0.150 
0.164 


Mag. 
0.034 
0.052 
0.067 
0.083 
0.100 
0.117 
0.135 
0.149 
0.163 
0.179 


AMBIENT TEMPERATURE Ta 


912 


912 





< 


2SC5066 








i 
sam 

aie 
an 
ami 
isle 
ee 
coe 
= 


75 100 


Ang. Mag. 
65.6 0.827 
57.1 0.648 
56.1 0.551 
57.0 0.500 
58.9 0.472 
60.2 0.455 
60.3 0.442 
60.0 0.434 
60.3 0.429 
59.2 0.428 
Ang. Mag. 
64.3 0.714 
61.9 0.534 
63.9 0.462 
65.2 0.428 
66.4 0.412 
66.7 0.403 
65.4 0.398 
64.0 0.393 
63.4 0.392 
61.3 0.395 


125 150 
(°C) 


922 

Ang. 

— 22.6 
— 30.3 
— 32.0 
— 32.3 
— 32.4 
— 32.2 
— 32.6 
— 33.0 
— 32.6 
— 32.2 


S22 

Ang. 

— 27.5 
— 30.8 
— 30.1 
— 29.2 
— 28.6 
— 28.3 
— 28.8 
— 29.4 
— 29.0 
— 28.6 


2$C5066 


5V 
5BmA 





25°C 


S2le 
VCE 
Ic= 
Ta= 





=5V 

5mA 

25°C 
(UNIT : Q) 





VCE 
Ic= 
Ta= 


S1le 





9/4 





2SC5066 


=5V 
10mA 
25°C 


S2le 
VCE 
Ic= 
Ta= 
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2SC5084 SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. Unit in mm 


e Low Noise Figure, High Gain. 
e NF=1.1dB, |S91-|?=11dB (f=1GHz) 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISHG | SYMBOT 


Collector-Base Voltage VCBO | 20 
Collector-Emitter Voltage VCEO 









Emitter-Base Voltage Se 
Collector Current = 
2. EMITTER 
MARKING 3. COLLECTOR 
Type Name JEDEC 


TOSHIBA 2-3F1A 
Weight : 0.012¢ 





KIAJ SC-59 





MICROWAVE CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT 


—s 











[ene 
; ISaiel? (1) | Veg =10V, Ic =20mA, f=500MHz 16.5 | — | 
Insertion Gain 
Sa1el?(2) | Vew=10V, Ic=20mA, f=1GHz | 75 | 11} — | 
eee NF(1)_ |Vop=10V, Ic=5mA, f=500MHz | — | 1{ — | 
o01se ure 
NF(2)_ |Vcp=10V, Ic=5mA, f=1GHz | — | 11] 2 | 








ELECTRICAL CHARACTERISTICS (Ta = 25°C) 











(Gollector Cutoff Current | Icpo[Vop=10V, m=0 ——=+| — | — | 1 | oa 
[Emitter Cutoff Current | Ippo [Vmp=iV,Io=0 =~ — | — | 1 | nA 
are “™|[Von=i0V, I¢=20mA | 80 | — | 240| — 
Suit Capastanes | “Gan |epi0v, tne, teri =| 1 

Reverse Transfer Capacitance [ Cre (Note) [— 


Note : Cye is measured by 3 terminal method with capacitance bridge. 
Note : hr Classification O : 80~160, Y : 120~240 
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Oo o oS © 1 
a: Se) N ian! 


(-) Sd4y NIVO LNAYAND Oa @HD) Ty XONANOAYA NOILISNVUL (ap) ,[°'s| NIVD NOILUASNI 


COLLECTOR CURRENT Ic (mA) 


OTT 


FREQUENCY f (GHz) 


2$C5084 


S2iel? — VCE 


INSERTION GAIN |Sgiel’ (4B) 





COLLECTOR-EMITTER VOLTAGE 


S-Parameter ZQ=500, Ta=25°C 
VcE=10V, Ic =5mA 


frequency S11 
(MHz) Mag. Ang. 
200 0.628 —77.1 
400 0.471 —122.1 
600 0.417 —149.1 
800 0.404 — 167.3 
1000 0.402 178.1 
1200 0.412 166.6 
1400 0.427 156.6 
1600 0.440 147.3 
1800 0.455 140.0 
2000 0.482 132.6 


Vcpe=10V, Ic =20mA 


frequency S11 
(MHz) Mag. Ang. 
200 0.340 — 122.7 
400 0.299 — 158.7 
600 0.293 — 178.0 
800 0.294 169.0 
1000 0.299 157.9 
1200 0.310 149.5 
1400 0.321 142.0 
1600 0.332 134.9 
1800 0.341 129.5 
2000 0.366 124.3 





VcE (V) 


Mag. 
9.254 
6.027 
4.341 
3.381 
2.798 
2.393 
2.108 
1.881 
1.713 
1.586 


Mag. 

15.443 
8.266 
5.664 
4.334 
3.528 
3.002 
2.629 
2.336 
2.121 
1.958 


$21 

Ang. 

126.5 

103.3 
90.3 
81.2 
73.3 
66.7 
60.4 
54.8 
49.4 
44.6 


921 

Ang. 

107.4 
92.4 
84.0 
717.3 
71.2 
66.0 
61.0 
56.3 
51.7 
47.3 


9/8 


COLLECTOR POWER DISSIPATION 
Po (mW) 


Mag. 
0.051 
0.067 
0.077 
0.090 
0.104 
0.122 
0.145 
0.170 
0.194 
0.223 


Mag. 
0.034 
0.056 
0.080 
0.104 
0.129 
0.155 
0.183 
0.209 
0.234 
0.260 





2 


912 


912 


eeRESSE ake 
Joe 
Rake SERS 





Ang. 
53.3 
48.4 
51.9 
56.9 
62.0 
66.4 
69.1 
69.8 
70.2 
71.3 


Ang. 
62.7 
69.3 
71.7 
72.1 
72.0 
71.4 
69.7 
67.6 
65.6 
64.6 


© 
J 


= 
td 
a 
id 
La 
a 
= 
NS 
= 
= 


NE 
ES 
ee 
7 
oh 


_ 
i) 
a) 


Mag. 
0.695 
0.509 
0.441 
0.412 
0.398 
0.390 
0.385 
0.376 
0.373 
0.367 


Mag. 
0.415 
0.293 
0.265 
0.255 
0.252 
0.254 
0.255 
0.248 
0.242 
0.236 


AMBIENT TEMPERATURE Ta (°C) 


$22 


922 





Ang. 

— 31.0 
— 34.9 
— 35.2 
— 36.0 
— 37.7 
— 40.3 
— 44.3 
— 48.8 
— 54.3 
— 60.0 


Ang. 

—40.5 
— 34.2 
— 30.4 
— 29.9 
— 30.6 
— 32.5 
— 36.1 
— 40.6 
—45.9 
—51.7 
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=10V 
5mA 
S25 

(UNIT : Q) 





VCE 
Ic 
Ta 


Sile 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 2865 08 B 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. Unit in mm 


e Low Noise Figure, High Gain. 
© NF=1.1dB, |S91,|?=11dB (f=1GHz) 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 
20 


(Collector-Base Voltage —+(| Vono | 20_| V_ 
. EMITTER 


MARKING . COLLECTOR 






Vp) 
m& 
oS 
+1 
w 
ot 
oO 





Type Name 







== hrp Rank 








CHARACTERISTIC 


[Transition Frequency | fp [Vop=10V, 1g=20mA___—_| 5] 7] — | Gi 

nes VcE=10V, I¢=20mA, f=500MHz| — | 16.5] — | 

os [Bore @ [VoR=10V, 19=20mA, f= 1G. [75 | 1 [ —— 
as ee 


NF(1) | VcR=10V, Ic¢=5mA, f=500MHz 


Nein Fire tg vnsov oem igs Pa 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION UNIT 


Calestor Cuca Current | Ico |Von=10V, =o =| — | — | 7] oa 
[Emitter Cutoff Current | Ippo |Vep=1V,Io=0 ——*(| — | — | 1] nA 
DC Current Gain | hep N*|Vop=10V, Io=20mA | a0 | — | 240] — 
a oe 
es 





















Output Capacitance Cob Vcp=10V, In=0, f=1MHz 1.0 pF 
Reverse Transfer Capacitance Cre (Note) 


Note : Cre is measured by 3 terminal method with capacitance bridge. | 
Note : hw Classification O : 80~160, Y : 120~240 





581 


2$C9085 


2s ee eee | YS ee ee (ee Fe 
Sah mea es | (2) 22 es a ee 








S 
Ss) GA (emer (0 lO es Ga a 
m oe ae ee ee: E 
oO 
© = x § 5 
‘= 
> = Z oO 
| 3 en 
© Sa Re ae Eee | ete ee ee > S | 
ay aa ear Se 0 0 a A |S S) G, 
oS ae [lS ne Z 
of Ee ae D 
ix 5 a 
a ~] 
4 5 
= oO 
eo) 
i.) 


1GHz 
Ta =25°C 


f 











(qd) ane) AINVLIOVAVO UAASNVUL ASUAATY 
(ad) 99 AONWLIOVdYO LAdLNO 





Ce er pe = 
SS 
ep a ei ae ae es 
foe ee ee ede ee 
Sea eae ey a i ee 





10V 
20mA 
25°C 





VCE= 
Ic= 
Ta= 
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1 
COLLECTOR CURRENT Ic (mA) 


COLLECTOR CURRENT Ic (mA) 
10V 











VCE 


























= 1D oo 
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50 
30 
10 
30 

5 
20 
15 


COLLECTOR CURRENT Ic (mA) 


582 


FREQUENCY f (GHz) 


2 (dB) 


IS2tel 








IS2tel2 — Vor 




















INSERTION GAIN 








COLLECTOR-EMITTER VOLTAGE 


S-Parameter 





Zo = 500, Ta=25°C 


Vcp=10V, Ilc=5mA 


frequency 
(MHz) 
200 
400 
600 
800 
1000 
1200 
1400 
1600 
1800 
2000 


Vcfp=10V, lc =20mA 


frequency 
(MHz) 
200 
400 
600 
800 
1000 
1200 
1400 
1600 
1800 
2000 


S11 

Mag. Ang. 

0.672 — 73.0 
0.498 —115.9 
0.443 —141.7 
0.426 —158.7 
0.422 —171.9 
0.428 177.5 
0.437 168.3 
0.449 159.9 
0.464 153.1 
0.485 146.7 

sll 

Mag. Ang. 

0.392 —116.4 
0.329 —152.1 
0.321 —170.6 
0.321 177.5 
0.324 167.9 
0.332 160.3 
0.341 153:5 
0.352 146.6 
0.362 142.2 
0.379 137.7 





f=1GHz 
Ta=25°C 





VcE (VY) 


Mag. 
9.460 
6.268 
4.554 
3.556 
2.948 
2.526 
2.240 
1.997 
1.821 
1.686 


Mag. 

16.247 
8.775 
6.018 
4.598 
3.767 
3.191 
2.812 
2.502 
2.264 
2.092 


S21 

Ang. 

128.6 

105.9 
93.3 
84.5 
77.5 
71.1 
65.5 
60.1 
55.0 
50.9 


S21 

Ang. 

109.3 
94.5 
86.3 
80.2 
74.8 
70.0 
65.2 
60.7 
56.5 
52.8 


583 


COLLECTOR POWER DISSIPATION 























Mag. 
0.052 
0.068 
0.078 
0.088 
0.099 
0.113 
0.133 
0.152 
0.171 
0.195 


Mag. 
0.034 
0.054 
0.075 
0.097 
0.119 
0.142 
0.168 
0.190 
0.212 
0.236 


912 


S12 





AMBIENT TEMPERATURE 


Ang. 


53.6 
46.8 
49.0 
53.2 
57.9 
62.7 
65.8 
67.6 
68.7 
70.6 


Ang. 


59.7 
66.0 
69.5 
70.7 
71.2 
71.3 
70.0 
68.4 
66.8 
66.3 





0.707 
0.513 
0.437 
0.401 
0.383 
0.373 
0.367 
0.362 
0.358 
0.350 


Mag. 
0.420 
0.280 
0.244 
0.231 
0.225 
0.225 
0.225 
0.222 
0.217 
0.212 





Ta 


2$C5085 


(°C) 


S22 

Ang. 

— 43.7 
— 38.4 
— 33.7 
—31.7 
—31.3 
— 32.7 
— 36.2 
— 40.3 
—44.9 
—49.4 


=10V 
5mA 
25°C 


S2le 
VCE 
Ic= 
Ta= 


=10V 

5mA 

25°C 
(UNIT : Q) 


Sile 
VCE 
Ic= 
Tax 
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2865 0 8 65 SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. 


Unit in mm 
















e Low Noise Figure, High Gain. 
e NF=1.1dB, |S91,|?=11dB (f=1GHz) 


MAXIMUM RATINGS (Ta = 25°C) 











0 
a 
[Collector Current ——S—~d | 80m 


Storage Temperature Range —55~125 


MARKING 


1. BASE 
2. EMITTER 
3. COLLECTOR 


Type Name and hprp Rank 







M5 : O Rank 
M6: Y Rank 


MICROWAVE CHARACTERISTICS (Ta = 25°C) 





a 
IS2iel? (1) | Von=10V, Ic =20mA, f=500MHz ee a 
ISatel*@2) [Vow=10V, Io=20mA, f=1GHe | 7.5 | 11 | — 
Noise Figure = | NE) Won t0. tomo fos | a 
| — | 11) 


NF(2) |Vcop=10V, Ic=5mA, f=1GHz 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 





VcK=10V, Ic=20mA 














Collector Cut-off Current ICBO Vcp=10V, Ip =0 
Emitter Cut-off Current VEB=1V, Ic=0 
V 


Ik 
DC Current Gain CE=10V, I¢=20mA 
Output Capacitance VoBp=10V, Ip=0, f=1MHz 
Reverse Transfer Capacitance Cre (Note) 





Note : Cre is measured by 3 terminal method with capacitance bridge. 
Note : hr Classification O : 80~160, Y : 120~240 
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COLLECTOR CURRENT Ic (mA) 


08 / 


FREQUENCY f (GHz) 


2$C5086 


INSERTION GAIN |S9j¢l”_ (dB) 
cS a 
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COLLECTOR-EMITTER VOLTAGE VcRF (V) 


S-Parameter 


VcE=10V, Ic=5mA 


frequency 
(MHz) 
200 
400 
600 
800 
1000 
1200 
1400 
1600 
1800 
2000 


S11 


Mag. 
0.715 
0.542 
0.476 
0.447 
0.435 
0.433 
0.435 
0.439 
0.444 
0.454 


Vcp=10V, Ic=20mA 


frequency 
(MHz) 
200 
400 
600 
800 
1000 
1200 
1400 
1600 
1800 
2000 


911 
Mag. 
0.465 
0.375 
0.351 
0.343 
0.338 
0.337 
0.343 
0.343 
0.348 
0.354 


Zo = 500, Ta=25°C 


Ang. 
— 69.3 
—112.4 
— 137.7 
— 154.4 
— 166.8 
—176.6 
174.8 
167.3 
160.6 
154.2 


Ang. 
— 107.8 
— 145.6 
— 164.4 
—176.7 

174.8 
167.9 
161.6 
156.2 
151.2 
146.2 


Mag. 
9.495 
6.482 
4.717 
3.691 
3.049 
2.611 
2.294 
2.050 
1.860 
1.713 


Mag. 

16.512 
9.090 
6.252 
4.762 
3.875 
3.285 
2.874 
2.553 
2.317 
2.113 


$21 
Ang. 
132.1 
108.5 
95.8 
87.1 
79.9 
73.9 
68.3 
63.2 
58.7 
53.9 


921 

Ang. 

113.2 
96.5 
88.1 
81.9 
76.6 
71.8 
67.2 
62.9 
58.8 
55.0 


088 


COLLECTOR POWER DISSIPATION 
Po (mW) 


Mag. 
0.051 
0.068 
0.077 
0.086 
0.096 
0.108 
0.123 
0.140 
0.159 
0.180 


Mag. 
0.035 
0.052 
0.070 
0.089 
0.109 
0.130 
0.152 
0.173 
0.195 
0.218 


5 
a 
a 
a 
z 
N 
* 
: 
= 


912 


512 





See a 


Ang. 


55.2 
46.8 
47.9 
51.6 
55.9 
60.4 
64.2 
66.9 
68.7 
70.5 


Ang. 


56.7 
62.2 
66.5 
68.9 
70.2 
70.8 
70.6 
69.8 
68.9 
68.2 


Mag. 
0.747 
0.555 
0.478 
0.442 
0.424 
0.418 
0.411 
0.407 
0.406 
0.404 


Mag. 
0.484 
0.331 
0.291 
0.277 
0.273 
0.274 
0.274 
0.274 
0.273 
0.272 





AMBIENT TEMPERATURE Ta (°C) 


922 


9522 





Ang. 

— 29.0 
— 35.1 
— 36.2 
—37.1 
— 38.9 
—41.8 
— 45.0 
— 49.0 
— 53.6 
—57.8 


Ang. 

— 40.9 
— 37.8 
— 34.1 
— 33.3 
— 34.0 
— 36.2 
— 39.3 
— 43.4 
—47.8 
—52.1 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 2SC508 7 


TENTATIVE DATA 
VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. 


Unit in mm 






e Low Noise Figure, High Gain. 
e NF=1.1dB, |So1,|?=14dB (f=1GHz) 


MAXIMUM RATINGS (Ta = 25°C 















) 
CHARACTERISTIC SYMBOL | RATING | UNIT 












Vono 
VGRO 
VEBO 
ic | 80 | mA 


Storage Temperature Range —55~125 


MARKING 


1, 3. EMITTER 
2. BASE 
4. COLLECTOR 







SMQ 





Type Name and hrp Rank 





Transition Frequency VcE=10V, Ic=20mA | | 
ISaie?(1) | VoR=10V, Ic =20mA, f=500MHz 5 | — | 
Insertion Gain 
ISa1el?(2) | Vom=10V, Ic=20mA, f=1GHz | 10.5 
— NF(1) |VoR=10V, Ic=5mA, f=500MHz | — | 1, 
Noise Figure 
=] 


NF(2) | Vcp=10V, Ic=5mA, f=1GHz 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION 


Collector Cut-off Current ICBO VcB=10V, In=0 
Emitter Cut-off Current IF BO VEB=1V, Ic=0 
V 


CE=10V, Ic=20mA 















DC Current Gain hrp (Note 1) 
Output Capacitance VoB=10V, In=0, f=1MHz 
Reverse Transfer Capacitance (Note 2) 





(Note 1) : hp Classification O : 80~160, Y : 120~240 
(Note 2) : Cre is measured by 3 terminal method with capacitance bridge. 
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2SC5088 SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 


TENTATIVE DATA 
VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. 


Unit in mm 


@e Low Noise Figure, High Gain. 
e NF=1.1dB, |S91,|?=14dB (f=1GHz) 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 


Collector-Base Voltage VCBO 











+01 
0.2~-0.05 





Collector-Emitter Voltage 3 





Storage Temperature Range Tste 13. EMITTER 
2. BASE 
MARKING USQ 4, COLLECTOR 


Type Name JEDEC ee 
EIAJ — 


TOSHIBA 2-2K1A 
Weight : 0.006g¢ 





MICROWAVE CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. |MAX.|UNIT 
















Transition Frequency | fp |Vow=10V, Ig=20mA | 5| 7| — [Gi 

[nsrin Gain —————*PSateh CD [Vo=t0¥, Yo=oma, Tesmonms [= [ass — 
os; 14[ — 

elena ee ae ek ee 
[NF @) |Vop=10V, I¢=5mA, f=1GHe | — | ii 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 










[Collector Cutoff Current | long [Vop=i0v, p=0 =| — | — | 1a 
[Emitter Cutoff Current | Igpo|Vmp=1V.Ig=0 —<|| — | — | 2] na 
DC Current Gain | hp (Note D) [Vop=10V, I¢=20mA | 60 | — | 240] — 
outst Copastens [Gay [vep=tov, tp=o, toning [= 1 

(Note 2) [— 


(Note 1) : hpp Classification O : 80~160, Y : 120~240 
(Note 2) : Cre is measured by 3 terminal method with capacitance bridge. 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 2SC5089 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. Unit in mm 


e Low Noise Figure, High Gain. 
e NF=1.1dB, |S91./?=13dB (f=1GHz) 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 
20 V 


Collector-Base Voltage VCBO fi. ~ a0e 
Collector-Emitter Voltage 
Emitter-Base Voltage VEBO 









OL: 
0.16 —0.06 


S 
ic 
PG 


MARKING 








1. BASE 
2. EMITTER 
3. COLLECTOR 


Type Name 


TOSHIBA 2-3F1A 


Weight : 0.012g 
MICROWAVE CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION TYP. | MAX. | UNIT 


7 [10 | —_| Gia 
VcE=8V, Ic=20mA, f=2GHz | — | =a 
VcE=8V, Ic=5mA, f=2GHz fe Mt eid cee 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION TYP. |MAX. | UNIT 


Collector Cut-off Current Icpo | Vcp=10V, In=0 _a 
Emitter Cut-off Current Ik BO VEB=L1V, Ic =0 == 
























Noise Figure 


eal ane pea | ee 
Ste lalwlo 




















DC Current Gain | hye “™[Vcn=8V, 1¢=20mA | 50_| — | 160] — 
Vep=0V, Ip=0, f=iMaz |_— | 07 | — [oF 
(Note) [— | 05 





Note : Cre is measured by 3 terminal method with capacitance bridge. 
Note : hr Classification R : 50~100, O: 80~160 
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2SC5089 
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DC CURRENT GAIN hpr (—) 
































TRANSITION FREQUENCY fy (GIlIz) 











3 5 7 10 


COLLECTOR CURRENT Ic (mA) 


ISgiel2 — f 

















INSERTION GAIN |Sajel’ (dB) 








0.3 0.5 O07 1 2 3 


FREQUENCY f (GHz) 


094 


(pF) 
(pF) 


Cob 
Cre 


REVERSE TRANSFER CAPACITANCE 


OUTPUT CAPACITANCE 


INSERTION GAIN |Sgjel” (dB) 


NF (dB) 


NOISE FIGURE 
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ieee es 
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COLLECTOR-BASE VOLTAGE Vcp_ (V) 


IS2iel2 — Ic 
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VcE=8V 

2 

/ f=2GHz 
Ta =25°C 
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COLLECTOR CURRENT Ic (mA) 
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1 2 3 5 TT 10 20 8630 50 
COLLECTOR CURRENT Ic (mA) 


(dB) 


2 





S2iel2 — VCE 





ISaiel 


IG =20mA 
f=2GHz 
Ta=25°C 

















INSERTION GAIN 














COLLECTOR-EMITTER VOLTAGE Veg (V) 


S-Parameter 


Vcge =8V, Ic =5mA 


frequency 
(MIIz) 
200 
400 
600 
800 
1000 
1200 
1400 
1600 
1800 
2000 


Mag. 
0.653 
0.420 
0.284 
0.214 
0.169 
0.155 
0.152 
0.154 
0.161 
0.181 


Vce =8V, Ic =20MA 


frequency 
(MEIz) 
200 
400 
600 
800 
1000 
1200 
1400 
1600 
1800 
2000 


Mag. 
0.275 
0.147 
0.097 
0.083 
0.084 
0.095 
0.108 
0.121 
0.128 
0.146 


Z9 = 500, Ta = 25°C 


sll 

Ang. 
— 48.5 
— 82.1 

—105.7 

— 126.0 

— 146.7 

— 166.4 
174.1 
156.7 
145.9 
134.5 


Sil 

Ang. 

— 80.2 
—116.5 
— 150.0 

179.5 

151.3 

135.6 

124.2 

113.8 

108.4 

104.2 


Mag. 

10.080 
7.242 
5.393 
4.245 
3.508 
3.012 
2.645 
2.350 
2.136 
1.972 


Mag. 

17.464 
9.693 
6.680 
5.088 
4.141 
3.497 
3.058 
2.699 
2.432 
2.241 


S21 
Ang. 
136.2 
112.7 
98.9 
89.7 
82.2 
715.9 
70.2 
65.0 
60.2 
55.8 


921 


114.7 
97.8 
88.8 
82.3 
76.7 
72.2 
67.7 
63.2 
59.2 
55.5 


995 


Pc =: Ta 





2805089 














COLLECTOR POWER DISSIPATION 





Mag. 
0.046 
0.069 
0.086 
0.103 
0.121 
0.140 
0.162 
0.182 
0.202 
0.224 


0.033 
0.057 
0.082 
0.106 
0.131 
0.156 
0.182 
0.206 
0.228 
0.253 


512 


912 


Ang. 


63.5 
57.6 
57.9 
59.4 
60.6 
61.9 
62.1 
61.3 
60.5 
60.6 


Ang. 


68.9 
72.0 
72.7 
72.1 
71.2 
69.8 
67.7 
65.2 
63.0 
61.6 








AMBIENT TEMPERATURE Ta 


Mag. 
0.766 
0.561 
0.466 
0.420 
0.394 
0.382 
0.374 
0.363 
0.355 
0.345 


0.506 
0.353 
0.313 
0.300 
0.295 
0.295 
0.297 
0.289 
0.283 
0.274 


(°C) 


922 


—27.9 
— 35.0 
— 35.4 
— 34.9 
— 34.7 
— 35.1 
— 36.1 
— 38.5 
—41.0 
—44.0 


S22 

Ang. 

— 36.6 
— 32.4 
—27.9 
— 25.9 
— 25.2 
—25.7 
—27.3 
— 30.1 
— 33.2 
— 36.5 


=8V 
5mA 
25°C 


Sile 
VCE 
Ic= 
Ta= 
(UNIT: Q) 


2S05089 
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2SC D 0 9 0 SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. Unit in mm 


e Low Noise Figure, High Gain. 
e NF=1.1dB, |S91-|?=13dB (f=1GHz) 1.25401, 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC 


NT ew 
c/o 
Hy OH 
cl im 
Ni = 


0.65 0.65 










Collector-Base Voltage or 
aT 
a 


1. BASE 


Storage Temperature Range 
2. EMITTER 
MARKING 3. COLLECTOR 


Type Name JEDEC ~ 
i 


KIAJ SC-70 





Transition Frequency VcE=8V, Ic=20mA 
2(1) | Voge =8V, Ic=20mA, f=1GH 
Insertion Gain Stel’ (L) | VOE=8V, I¢=20mA, oe 
| ISoiel? (2) | VeR=8V, IG=20mA, f=2GHz 
NF(1) | VcR=8V, Ic=5mA, f=1GHz 


Noise Fi 
oise igure NF (2) VCE = 8V, Ic =5mA, f=2GHz 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 






CHARACTERISTIC SYMBOL TEST CONDITION MAX.|U 
Collector Cut-off Current IcBo | Vcp=10V, In=0 fF — | — | 1] pA 
ss 


Emitter Cut-off Current Ippo |VEB=LV, Ic=0 
DC Current Gain hep 8°) VoR=8V, Ic=20mA 


Output Capacitance Cob Vcp=10V, Ip=0, f=1MHz 

Reverse Transfer Capacitance (Note) 
Note : Cre is measured by 3 terminal method with capacitance bridge. 
Note : hyp Classification R: 50~100, O: 80~160 






ol 
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098 
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Cob, Cre — VCB 























0.5 0.7 1 


0.2 0.3 
COLLECTOR-BASE VOLTAGE Vcp_ (V) 


(44) 225 = YQNVLIOVdVO UDAISNVUL ASUAATY 
(ad) 999 AONVLIOVdVO LAdLNO 





























(-) 4dy NIVD LNAYHNO Od 


COLLECTOR CURRENT Ic (mA) 

















(ap) ,/?lés| NIVD NOILUGSNI 








= 








(79) Ty KONANDAYA NOILISNVUL 


COLLECTOR CURRENT Ic (mA) 


COLLECTOR CURRENT Ic (mA) 
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0.2 








COLLECTOR CURRENT Ic (mA) 


FREQUENCY f (GHz) 


yee) 


2SC5090 





























IS21el2 — VCE 

ga tt | tt ig=20ma 
es a 
s EC] 
es ee ee ee ae 
Fane RE ea a a 
3 shee ae ie a 
a eee ee Relea 
sae ee cole a 
S Hegel 
PEER FE 
HERE 

0 


0 2 4 6 8 10 
COLLECTOR-EMITTER VOLTAGE Veg (V) 


S-Parameter ZQ=500, Ta=25°C 
VceE =8V, Ic =5mA 


frequency S11 
(MHz) Mag. Ang. Mag. 
200 0.683 — 50.1 10.186 
400 0.462 — 86.9 7.472 
600 0.343 —113.1 5.618 
800 0.282 — 133.6 4.407 
1000 0.249 — 151.0 3.663 
1200 0.236 — 166.6 3.128 
1400 0.233 179.7 2.759 
1600 0.234 168.3 2.457 
1800 0.238 158.6 2.224 
2000 0.251 149.6 2.038 
VceE = 8V, Ic =20mA 
frequency S11 
(MHz) Mag. Ang. Mag. 
200 0.319 —91.9 18.338 
400 0.213 — 134.2 10.303 
600 0.185 — 160.0 7.111 
800 0.176 —178.2 5.415 
1000 0.174 167.8 4.400 
1200 0.178 156.8 3.712 
1400 0.186 147.5 3.236 
1600 0.194 139.7 2.874 
1800 0.199 133.7 2.583 
2000 0.215 127.8 2.369 


$21 
Ang. 
138.3 
114.6 
100.9 
91.7 
84.7 
78.7 
73.1 
68.2 
63.4 
59.4 


S21 

Ang. 

116.7 
99.2 
90.3 
84.3 
79.2 
74.8 
70.3 
66.3 
62.6 
58.8 


600 


COLLECTOR POWER DISSIPATION 
Po (mW) 


Mag. 
0.049 
0.071 
0.086 
0.101 
0.115 
0.131 
0.150 
0.168 
0.185 
0.203 


Mag. 
0.033 
0.054 
0.076 
0.098 
0.120 
0.143 
0.168 
0.190 
0.211 
0.232 








25 50 


75 100 125 


AMBIENT TEMPERATURE Ta (°C) 


912 922 
Ang. Mag. 
62.0 0.773 
54.3 0.556 
53.8 0.448 
55.3 0.392 
57.2 0.360 
58.9 0.339 
60.1 0.330 
60.0 0.319 
60.0 0.311 
60.4 0.302 

912 922 
Ang. Mag. 
65.3 0.494 
68.9 0.312 
70.8 0.258 
71.2 0.236 
71.1 0.228 
70.3 0.226 
68.7 0.226 
66.6 0.223 
64.9 0.216 
63.5 0.211 





Ang. 

— 30.0 
— 39.6 
—41.7 
—41.6 
—41.7 
—41.7 
—42.8 
— 45.0 
—47.9 
— 50.2 


Ang. 

— 43.5 
—42.4 
— 37.6 
— 34.3 
— 32.0 
—31.5 
— 32.8 
— 35.9 
— 39.0 
—41.9 


2$C5090 


—8V 
5bmA 
25°C 


S2le 
VCE 
Ic= 
Ta= 
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2$C5090 


8V 


20mA 


25°C 





S2le 
VCE 
Ic 
Ta 














8V 
20mA 
25°C 


(UNIT : Q) 
8V 


20mA 
25°C 





Sle 
VCE 
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Ta= 
S12e 
VCE 
Ic= 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 2SC509 1 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. Unit in mm 


e Low Noise Figure, High Gain. 
e NF=1.1dB, |S91,|?=7dB (f=1GHz) 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC 


ven 
iB 
~55~ 105 — 

. EMITTER 


MARKING . COLLECTOR 






” 
— 
° 
+H 
rs 
Com] 
o 


Type Name 












M7: O Rank 
M8: Y Rank 


Weight : 2.4mg 
MICROWAVE CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION TYP. |MAX.|UNIT 
fp 


Transition Frequency | fr | Vog=8V, Ig=20mA 

fas 

risa1el*@) [Von=8V, 1c=20mA, f=2GHe | — | 

D-NFG) _|Von=8V, Io=6mA, f=iGH | — | 4 
os 


Noise Fi 
oise Figure NF(2) |VoR=8V, Ic=5mA, f=2GHz 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION MAX./UNIT 


(Gollector Cutaif Curent | long _|Vop=10V,p=0_—S—s — | — | 1] 
[Emitter Cut-off Current | Ippo _|Vap=1V,Ic=0 +} — | — |_1 | A 
DC Current Gain | hy (Note 1) [Von=8V, Ic=20mA—_—+| 60 | — | 160] — 
Ouest Capcianes [Gan Iven=0v, tp, reins [= [07 [= [oF 
(Note 2 — [05 [0.95 


(Note 1) : hr Classification R :50~100, O : 80~160 
(Note 2) : Cre is measured by 3 terminal method with capacitance bridge. 
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Se a HH | ee pe a | 





(14) 949 YONVLIOVdVO UBASNVUL ASUAATY 
(44) 99 GONVLIOVdVO LNdLNO 


ee 
Ee Same 2 a 








(-) 4dy NIVD LNANUNO Od 


COLLECTOR-BASE VOLTAGE Vcp (V) 


COLLECTOR CURRENT Ic (mA) 





(ap) ,[?l@s| NIVD NOILUGSNI 





(2D) Ly XONANDAYA NOLLISNVUL 


COLLECTOR CURRENT Ic (mA) 


COLLECTOR CURRENT Ic (mA) 





is se (J 
Bed dea Neola 


TTT EME 
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(ap) ,?!s| NIVD NOILYGSNI 


COLLECTOR CURRENT Ic (mA) 


FREQUENCY f (GHz) 
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IS21el” — VCE 
fe 
ee pp] 
3 eee ae a ee 
“, 8 a a BO 
: es ae a 
pea 
- os ea ee ie 
a (ae a a: a 
. ele dl ted ead to TIE ce reel 
Ps (ee a ae a Wa a 
2 (ae ee oe ee ee ee 
~ a a a a eS 
i ie Ha ne se 
COLLECTOR-EMITTER VOLTAGE Veg (V) 
S-Parameter Z9=500, Ta=25°C 
VceE =8V, Ic =5mA 
frequency S11 
(MHz) Mag. Ang. Mag. 
200 0.683 —50.1 10.186 
400 0.462 — 86.9 7.472 
600 0.343 —113.1 5.618 
800 0.282 — 133.6 4.407 
1000 0.249 — 151.0 3.663 
1200 0.236 — 166.6 3.128 
1400 0.233 179.7 2.759 
1600 0.234 168.3 2.457 
1800 0.238 158.6 2.224 
2000 0.251 149.6 2.038 
VcE =8V, Ic =20mA 
frequency S11 
(MHz) Mag. Ang. Mag. 
200 0.319 —91.9 18.338 
400 0.213 — 134.2 10.303 
600 0.185 — 160.0 7.111 
800 0.176 —178.2 5.415 
1000 0.174 167.8 4.400 
1200 0.178 156.8 3.712 
1400 0.186 147.5 3.236 
1600 0.194 139.7 2.874 
1800 0.199 133.7 2.583 
2000 0.215 127.8 2.369 


921 

Ang. 

138.3 

114.6 

100.9 
91.7 
84.7 
78.7 
73.1 
68.2 
63.4 
59.4 


$21 

Ang. 

116.7 
99.2 
90.3 
84.3 
79.2 
74.8 
70.3 
66.3 
62.6 
58.8 
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Po (mW) 
ea i 2 


COLLECTOR POWER DISSIPATION 


160 


120 





Mag. 
0.049 
0.071 
0.086 
0.101 
0.115 
0.131 
0.150 
0.168 
0.185 
0.203 


Mag. 
0.033 
0.054 
0.076 
0.098 
0.120 
0.143 
0.168 
0.190 
0.211 
0.232 


ive) 
on 





Pc — Ta 


2$C5091 





(eee oe ae ee 


qe ch 


2h? eee eae 
Lee dade Tee ee 
Ze Eeeaeeee 


Att tt 


125 


AMBIENT TEMPERATURE Ta (°C) 


512 522 

Ang. Mag. Ang. 

62.0 0.773 — 30.0 
54.3 0.556 — 39.6 
53.8 0.448 —41.7 
55.3 0.392 —41.6 
57.2 0.360 —41.7 
58.9 0.339 —41.7 
60.1 0.330 — 42.8 
60.0 0.319 — 45.0 
60.0 0.311 —47.9 
60.4 0.302 — 50.2 

512 $22 

Ang. Mag. Ang. 

65.3 0.494 — 43.5 
68.9 0.312 —42.4 
70.8 0.258 — 37.6 
71.2 0.236 — 34.3 
a1 0.228 — 32.0 
70.3 0.226 — 31.5 
68.7 0.226 — 32.8 
66.6 0.223 — 35.9 
64.9 0.216 — 39.0 
63.5 0.211 —41.9 
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S2le 

VCE =8V 
Ic =20mA 
Ta = 25°C 


25°C 


=8V 
20mA 
(UNIT : Q) 


Slle 
VCE 
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Ta 
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2SC 4 0 Gg ? SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 


TENTATIVE DATA 
VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. 


Unit in mm 
















@e Low Noise Figure, High Gain. 
@ NF=1.1dB, |So1,|?=13dB (f=1GHz) 


MAXIMUM RATINGS (Ta = 25°C) 





















20 
VoKO 
as 
; 
=195 | -C 


1, 3. EMITTER 
2. BASE 


MARKING 4. COLLECTOR 


SMQ 








Type Name 










‘Transition Frequeney | fy __|Vop=8V,Ig=20mA__—+(| ‘7 | 10 | — 

[nenion Guin S«P SANE None BV Tosaima, Texan [oa TY 
VcE=8V, Ic=20mA, f=2GHz | — | 7[ — | 

lade iam tore eee foe ay 
VoR=8V, Io=SmA, f=2GHz [| — pir [ —_ 













ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION 


Collector Cut-off Current IcBO VcB=10V, Ip=0 
Emitter Cut-off Current IkBO VEB=LV, Ic =0 
DC Current Gain hrg (Note 1) | VceR=8V, Ic=20mA 


Output Capacitance | Cob | Vap=10V Iz=0, f=1MHz 
Reverse Transfer Capacitance (Note 2) 


(Note 1) : hpp Classification R: 50~100, O: 80~160 
(Note 2) : Cre is measured by 3 terminal method with capacitance bridge. 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 2SC D 0 93 


TENTATIVE DATA 
VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. 


Unit in mm 
















@ Low Noise Figure, High Gain. 
@ NF=1.1dB, |S91.\?=13dB (f=1GHz) 






MAXIMUM RATINGS (Ta =25°C) 


CHARACTERISTIC SYMBOL 


vane 

Base Curent SSC*d 

(Collector Current ———S—S—~d ig S20 mA 

[Collector Power Dissipation [| Pg 
om 






+01 
0.2 -0.05 










0.15£0.05 


Junction Temperature 


1. BASE 
2. EMITTER 
USQ 3. COLLECTOR 


JEDEC — 
KIAJ — 
TOSHIBA 2-2K1A 


Weight : 0.006g 


TEST CONDITION TYP. |MAX./U 


VcE=8V, Ic=20mA 






MARKING 


Type Name 





MICROWAVE CHARACTERISTICS (Ta = 25°C) 


| CHARACTERISTIC 


Sore?" @) [Von=8V, 1¢=20mA, f=2GHa | — | 
one CNF@ [Vop=8V, I¢=5mA, f=1GH2 | —_ 
[NF @)_[Vop=8V, Ip=5mA, f=2GHz | —_ 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 























(Collector Cutoff Current | Toso _|Vop=10V,im=0—S~sC 
[Emitter Cut-off Current | Ingo _[Vep=1V,1o=0 ——=s«d| — ‘(| — 
DC Current Gain | hyp (Note 1) [Vow =8V, Io=20mA——~«dt's0 | — 
Oust Capcianes {Cap Ivop=5v tp, tonne | = Lor | — [oe 
Note 9 — [0s 


(Note 1) : hp Classification R:50~100, O : 80~160 
(Note 2) : Cre is measured by 3 terminal method with capacitance bridge. 
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2SC5094 SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. 


Unit in mm 


e Low Noise Figure, High Gain. 
e NF=1.8dB, |S91¢|?=7.5dB (f=2GHz) 


MAXIMUM RATINGS (Ta = 25°C) 





+0.1 
0.16 -0.06 











1. BASE 
2. EMITTER 
3. COLLECTOR 


JEDEC — 
KIAJ SC-59 


MARKING 






Type Name 


TOSHIBA 2-3F1A 
Weight : 0.012¢ 





MICROWAVE CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. |MAX.| UNIT 


FRranciton Frequeny | fy Vou=6Vlg=tma 7 oT 
——— Baie [Vom=aV-Io=tma, FIGs [= [isp 
ert 3a Vor=6V, IG=7mA, f=2GHz | 45 | 75 | — 
omer F-SEG [one tosina, Faxon [= [aa | 
| NF(2)_ | (2) Pee 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION TYP. | MAX.) UNIT 


[Gollector Cutoff Gurren’ | Ino [Vop=0V, g=0 SiC 
[Emitter Cutoff Current | Inpo _|Vap=1V, ic=0 ——*+(Y| — ‘| —_ 

ins ™[Von=6V, Io=tma _—_—+| 60 | — 
OutatCapsianes | “Can [Ven =i0v, pa, toate = fos | = | 
Cre (Note) [— [04 fo. 


Note : Cre is measured by 3 terminal method with capacitance bridge. 
Note : hr Classification R : 50~100, O : 80~160 























VcE=6V, Ic=3mA, f=2GHz 





OQ 
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2805094 


Cob, Cre — VCB 














COLLECTOR-BASE VOLTAGE Vcp (V) 























COLLECTOR CURRENT Ic (mA) 





COLLECTOR CURRENT Ic (mA) 





(dd) 8°  AONVLIOVdVO UDASNVUL ASUDATY (gp) 
(ad) 9°9 FONVLIOVdVO LNdLNO 


P 12s] NIVD NOILUSSNI 


20 
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COLLECTOR CURRENT Ic (mA) 








=> © 
co 
les 
a 
iss} 
> 
JS eR Cee ye Se Gs ee 


Ges se nn Seal OT 
FD eR Ga a 
Sieh ea ease er 


( Ren eeeeeee 
SULT TAT TT 


TLETNIIT) 


(zy) Ly AONANDAYA NOLLISNVUL 





10 


COLLECTOR CURRENT Ic (mA) 








=6V 





VCE 






Ic=7mA 
Ta =25°C 
as 
aa 
fal 
1 





Coo 


o Ye) ° LO roan) io oo 
oD N N _ re 


(ap) ,[?!@s| NIVD NOLLUGSNI 





FREQUENCY f (GHz) 


2$C€5094 


INSERTION GAIN |Soj¢/”_ (dB) 


IS21el2 — VCE 


Seee eee SE 
Pee eeRs 





Ic=7mA 
f=2GHz 





COLLECTOR-EMITTER VOLTAGE Vcr (V) 


S-Parameter 
VCE = 6V, IC 
frequency 
(MHz) 
200 
400 
600 
800 
1000 
1200 
1400 
1600 
1800 
2000 


VcE=6V, Ic 
frequency 
(MHz) 
200 
400 
600 
800 
1000 
1200 
1400 
1600 
1800 
2000 


Zo = 500, Ta=25°C 
=3mA 


Mag. 
0.817 
0.647 
0.477 
0.356 
0.265 
0.194 
0.136 
0.093 
0.058 
0.028 


=7mMA 


Mag. 
0.630 
0.392 
0.248 
0.161 
0.105 
0.060 
0.028 
0.021 
0.035 
0.054 


S11 


Sil 


Ang. 
— 25.8 
— 46.3 
—61.4 
—71.3 
— 78.9 
— 85.6 
— 90.5 
—97.7 

— 109.0 

— 134.7 


Ang. 
— 39.7 
— 64.1 
— 78.3 
— 87.5 
— 95.3 
— 106.3 
—121.7 
— 158.4 
171.6 
144.0 


Mag. 
7.113 
6.028 
5.061 
4.197 
3.583 
3.135 
2.778 
2.490 
2.260 
2.089 


Mag. 

12.332 
8.847 
6.514 
5.094 
4.213 
3.589 
3.139 
2.786 
2.498 
2.300 


$21 


S21 


Ang. 
150.2 
129.5 
113.9 
102.8 
93.9 
86.7 
80.2 
74.4 
69.6 
65.2 


Ang. 
138.1 
114.7 
101.4 
92.6 
85.9 
80.3 
74.9 
70.1 
66.0 
62.3 
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COLLECTOR POWER DISSIPATION 
Po (mW) 


Mag. 
0.044 
0.073 
0.092 
0.108 
0.123 
0.137 
0.153 
0.169 
0.183 
0.199 


Mag. 
0.037 
0.059 
0.077 
0.096 
0.114 
0.133 
0.154 
0.173 
0.190 
0.210 


$12 


912 


SEeRE AERA 
REP ARahE 


50 75 


Ang. 
71.4 
61.8 
57.2 
55.7 
55.3 
55.7 
55.8 
55.3 
54.8 
55.2 


Ang. 
68.5 
64.3 
64.1 
64.7 
64.9 
65.0 
64.0 
62.5 
61.2 
60.7 


100 


Mag. 
0.898 
0.746 
0.636 
0.565 
0.518 
0.486 
0.467 
0.449 
0.433 
0.418 


Mag. 
0.783 
0.586 
0.495 


0.449 


0.423 
0.412 
0.406 
0.398 
0.387 
0.377 


A ey 
Annee 
ae ee 





AMBIENT TEMPERATURE Ta _ (°C) 


922 


922 





_ 


50 


Ang. 

— 18.6 
— 28.7 
— 33.4 
— 35.4 
— 36.8 
—37.5 
— 38.8 
—40.4 
— 42.6 
— 43.9 


Ang. 

— 25.6 
—31.8 
— 32.0 
—31.2 
— 30.5 
— 30.8 
—32.1 
— 34.0 
— 36.7 
— 38.4 
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HEE | | 
Te SEE 
AAR ESCHIERRQSTALT ] 
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eo ratnees 


OS OTTERS NE 
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=6V 

=TmA 

=25°C 
=6V 
TImA 
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S21le 
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180 
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Ta 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 2865095 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. Unit in mm 







e Low Noise Figure, High Gain. 
¢ NF=1.8dB, |So1¢|?=7.5dB (f=2GHz) 














1.25+0.1 
oo 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 


ies 


MARKING 
















1. BASE 
2. EMITTER 
3. COLLECTOR 









Type Name 










Vous 6V, Ig=TmA es 
Von=6V, Ig=tmA, fiGm | — | 1s | —— 
Von=6V, I¢=%mA, f=2GHz | 45 | 75 | — 
fie Fre ——~«F-NP@) ones, gsi fugue [= Pua | 
Vop=6V, IG=8mA, f=2GHz | — [18 | 30 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION TYP. | MAX.| UNIT 



































K 
= 
B 


Collector Guvalt Gurent | long [Ves=10V.p=0 Sid ~d| 
[Bmitier Cut-off Current | Inno [Vup=1V, Io=0 =| — | — | 1] aA 
nen 
C 


Vcp=10V, Ip=0, f=1MHz | — | 
Reverse Transfer Capacitance (Note) eaeee 9 


Note : Cre is measured by 3 terminal method with capacitance bridge. 
Note : hr Classification R: 50~100, O : 80~160 


S 
on 
fe: 
=| 





if 
On 
rx 


0.8 


0. 
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2SC5099 





i a ce 1 ve a 
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(qd) 0 AONVLIOVdVO UPASNVUL ASUAATY 
(qd) 999 AONVLIOVdVO LAdLNO 





(-) ddy NIV) LNAYUNO Oa 


COLLECTOR-BASE VOLTAGE Vcop (V) 


COLLECTOR CURRENT Ic (mA) 


eee 
od ieee MS We at M2 Wie Sealy, 


eg Sociale 
SCOCUENCELTE. 


TTT 


(ap) ,[PlSs| NIVD NOILUGSNI 








a 


(2HD) Ly KONANDAYA NOLLISNVUL 





20 


10 





COLLECTOR CURRENT Ic (mA) 


COLLECTOR CURRENT Iq (mA) 











(gP) AN FUNDId ASION 


eat A 


=6V 
TmA 
25°C 





VCE 
Ic 
Ta 


TTT 


(ap) ,l?!@s| NIVD NOILUGSNI 


COLLECTOR CURRENT Ic (mA) 


FREQUENCY f (GHz) 
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2SC5095 


















ISa1el? — Vor Pc — Ta 

Oe eer Ga ec a i ee 
2 ff ft | Bd lee teu ae ded caked | 
oS ; -- Ei Ta=25°C B 160 
“EEE 2 +4 el a ea 
Bg jt ee A ee 
pf pe se LiLi tility i it [4 
< estes IE IL Pee Be Zea Rok ako ke ead 
2p RSS ee ee ES ay 
S Jee ee aad So dildo Pe alee ed 
E ‘CPP S. tha dose ee | 
eae as Us (i a Ee ee SS ie ie ie ee el 

i 8 < 

a a OE ee Weal ae dese ee 

0 2 10 12 0 25 50 75 100 125 150 

COLLECTOR-EMITTER VOLTAGE VcRr (V) AMBIENT TEMPERATURE Ta (°C) 


S-Parameter ZQ=500), Ta=25°C 
VceE=6V, Ic =3mA 


frequency $11 821 $12 $22 
(MHz) Mag. Ang. Mag. Ang. Mag. Ang. Mag. Ang. 
200 0.835 — 26.1 7.069 150.4 0.046 71.0 0.899 — 19.3 
400 0.665 — 46.5 5.948 130.4 0.076 60.5 0.745 — 30.3 
600 0.501 — 62.7 5.021 115.2 0.095 55.7 0.630 — 35.9 
800 0.386 — 74.3 4.173 104.3 0.111 53.7 0.552 — 38.5 
1000 0.297 — 83.7 3.592 95.6 0.124 53.2 0.500 — 39.9 
1200 0.226 —92.7 3.140 88.5 0.137 53.6 0.465 —41.1 
1400 0.175 —101.9 2.808 82.3 0.152 54.1 0.442 — 42.2 
1600 0.130 —113.4 2.514 76.6 0.165 54.2 0.421 — 43.8 
1800 0.103 — 128.0 2.293 71.7 0.179 53.9 0.405 — 45.7 
2000 0.081 — 147.4 2.114 67.3 0.193 54.8 0.388 —47.4 


VcE=6V, Ilc=7mA 


frequency S11 921 912 522 
(MHz) Mag. Ang. Mag. Ang. Mag. Ang. Mag. Ang. 
200 0.668 — 40.0 12.306 138.9 0.040 67.3 0.786 — 27.0 
400 0.427 — 64.4 8.852 116.1 0.061 61.6 0.579 — 35.0 
600 0.280 — 79.5 6.591 102.9 0.078 61.8 0.476 — 35.9 
800 0.193 — 89.7 5.191 94.3 0.096 62.5 0.420 — 35.0 
1000 0.134 —99.3 4.288 87.8 0.112 63.2 0.390 — 34.2 
1200 0.088 —112.3 3.661 81.9 0.130 63.8 0.374 — 34.0 
1400 0.056 —129.8 3.232 76.9 0.150 63.4 0.366 — 34.8 
1600 0.035 — 169.0 2.857 72.1 0.168 62.5 0.356 — 36.6 
1800 0.040 157.0 2.574 68.1 0.185 61.4 0.347 — 39.0 
2000 0.054 131.5 2.363 64.3 0.203 61.3 0.338 — 40.2 
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[Hips CET | |. . mBe:.<c, 2 SOUL TT | 
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(UNIT : Q) 
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28SC D 0 9g 6 SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. Unit in mm 


e Low Noise Figure, High Gain. 
@ NF=1.8dB, |S91,|?=7.5dB (f=2GHz) 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 


= 
Base Curent ——SS~— PT 
[00 

2 












<— 
© 


<i 
O 
“|< 


<j 


w 
2 
o 
4H 
“ 
- 
S 


Collector Power Dissipation 
Junction Temperature 
Storage Temperature Range 


aie 


ste 





1. BASE 
2. EMITTER 


MARKING 7 SSM 3. COLLECTOR 
Type Name 







M9 :R Rank 
MA : O Rank 





MICROWAVE CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC » YMBOL TEST CONDITION MAX.|U 











Transition Frequency | fp _[Vop=6V,Ig=tma —s<d|~ 7 | 0] — 

[nein Gain === SRD Nowe BW.Toztma, Texae [Te fT 
75 [—_ 

foie Fie SCF NPC_WWope Vs igwamd, fess f= Pua] 
Vop=6V, Ig=amA, f=2Gn | — [18 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 





(Gollector Cut-olf Gament | Icno_|Vop=10V, m=0 Ss ‘(| — 

[Emitter Cut-off Current | Ippo _|[Vep=1V,Io=0 ———~+| — | — | 1 | #A_ 
DC Current Gain | bpp (Note ) |Vog=6V, Ig=TmA ~~ 50 | — | 10] — 
OututCapstanes “| Gan |von=i0v, pao, reins” [= [05 | = ok 
(Note 2 — [04 





(Note 1) : hwr Classification R:50~100, O : 80~160 
(Note 2) : Cre is measured by 3 terminal method with capacitance bridge. 
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COLLECTOR CURRENT Ic (mA) 


COLLECTOR-BASE VOLTAGE Vcp (V) 
VCE= 
Ta=25°C 
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FREQUENCY f (GHz) 
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[Sai1el? — VCE 





INSERTION GAIN |Sgiel? (dB) 
COLLECTOR POWER DISSIPATION 
Pc (mW) 


° 











za 
= 
<ae 
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eae ea a ae (a a 
eel a ee i ae 
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S-Parameter ZQ=500), Ta=25°C 
VcE=6V, Ic=3mA 


frequency S11 $21 $12 922 
(MHz) Mag. Ang. Mag. Ang. Mag. Ang. Mag. Ang. 
200 0.835 — 26.1 7.069 150.4 0.046 71.0 0.899 —19.3 
400 0.665 — 46.5 5.948 130.4 0.076 60.5 0.745 — 30.3 
600 0.501 — 62.7 5.021 115.2 0.095 55.7 0.630 — 35.9 
800 0.386 — 74.3 4.173 104.3 0.111 53.7 0.552 — 38.5 
1000 0.297 —83.7 3.092 95.6 0.124 53.2 0.500 — 39.9 
1200 0.226 —92.7 3.140 88.5 0.137 53.6 0.465 —41.1 
1400 0.175 —101.9 2.808 82.3 0.152 54.1 0.442 — 42.2 
1600 0.130 —113.4 2.514 76.6 0.165 54.2 0.421 — 43.8 
1800 0.103 — 128.0 2.293 71.7 0.179 53.9 0.405 —45.7 
2000 0.081 — 147.4 2.114 67.3 0.193 54.8 0.388 —47.4 


VcE=6V, Ilc=7mA 


frequency S11 921 912 $22 
(MHz) Mag. Ang. Mag. Ang. Mag. Ang. Mag. Ang. 
200 0.668 — 40.0 12.306 138.9 0.040 67.3 0.786 —27.0 
400 0.427 — 64.4 8.852 116.1 0.061 61.6 0.579 — 35.0 
600 0.280 —79.5 6.591 102.9 0.078 61.8 0.476 — 35.9 
800 0.193 — 89.7 5.191 94.3 0.096 62.5 0.420 — 35.0 
1000 0.134 —99.3 4.288 87.8 0.112 63.2 0.390 — 34.2 
1200 0.088 —112.3 3.661 81.9 0.130 63.8 0.374 — 34.0 
1400 0.056 — 129.8 3.232 76.9 0.150 63.4 0.366 — 34.8 
1600 0.035 — 169.0 2.857 72.1 0.168 62.5 0.356 — 36.6 
1800 0.040 157.0 2.574 68.1 0.185 61.4 0.347 — 39.0 
2000 0.054 131.5 2.363 64.3 0.203 61.3 0.338 —40.2 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 2SC509 7 


TENTATIVE DATA 
VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. 


Unit in mm 













@ Low Noise Figure, High Gain. 
@ NF=1.8dB, |S91,|?=9.5dB (f=2GHz) 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL ATING | UNIT 


R. 















on\e 


=|5|5 


Collector Power Dissipation 
Junction Temperature LG | 
Storage Temperature Range —55~125 


MARKING 


Qg06+005 


° 
OQ 


i, 3. EMITTER 
2. BASE 
4. COLLECTOR 


Type Name 






co 
Sate? (2) 
nena NF(1) |VoR=6V, Ic=3mA, f=1GHz es ‘i 
1 r 
meas: NF (2) |Vop=6V, Ic=3mA, f=2GHz | — | 3.0 






Collector Cut-off Current ICBO VcB=10V, In=0 
Emitter Cut-off Current Ik BO VEB=1V, Ic=0 


DC Current Gain hrg (Note 1) | VcR=6V, Ic=7mA 
Output Capacitance VcB=10V, In=0, f=1MHz 


Reverse Transfer Capacitance (Note 2) 





(Note 1) : hwp Classification R:50~100, O: 80~160 
(Note 2) : Cre is measured by 3 terminal method with capacitance bridge. 
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2SC6509 8 SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 


TENTATIVE DATA 
VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. 


Unit in mm 











@e Low Noise Figure, High Gain. 
e NF=1.8dB, |[S91¢/?=9.5dB (f=2GHz) 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 





+01 
0.2-0.05 



















i00 
125 
T stg —90~125 1, 3. EMITTER 


2. BASE 


MARKING 4. COLLECTOR 


Type Name 













VoE=6V, Io=7mA | 7 | 10 | — | GHz 

Fnsertion Gain FRR co ae | 
| ISz1el? (2) [VoR=6V, IG=7mA, f=2GH2 | 6.5 | 9.5 | — | 

Noise Figure FREAD _NGn= Temi et a 
VcE=6V, I¢=3mA, f=2GHz | — | 18 | 3.0 | 












ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


Emitter Cut-off Current IF BO EB=1V, Ic=0 


DC Current Gain | hep (Note 1) | VoRp=6V, Ic=7mA 
Output Capacitance CB= 10V, Ip =0Q, f=1MHz 





Reverse Transfer Capacitance 


(Note 1) : hp Classification R: 50~100, O : 80~160 
(Note 2) : Cre is measured by 3 terminal method with capacitance bridge. 


(Note 2) 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 2SC51 06 


FOR VCO APPLICATION Unit in mm 


MAXIMUM RATINGS (Ta = 25°C 










) 
CHARACTERISTIC SYMBOL | RATING | UNIT 


MARKING 








+0.1 
0.16-0.06 


1. BASE 
2. EMITTER 
S-MINI 3. COLLECTOR 


Type Name 





TOSHIBA 2-3F1A 


Weight : 0.012g 


7. 






hrf Rank 










CHARACTERISTIC SYMBOL TEST CONDITION TYP. | MAX. | UNIT 


Collector Cabal Canent | lgng _|Von=i0v,tw=0 ——*(| — | — | oa | a 
[Emitier Cutoff Current | Ippo [Vep=1V.to-0 ‘| — | — | 0a | za 
DO Current Gain [hp (Note) [Von=6V, Ip=sma | a0 | — | 240 | — 


: ‘ VcE=5V, Ic=5mA, 
I tion G 4 
Output Capacitance VcB=5V, Ip=0, f=1MHz Poser {Oar ee. at son | 
| . ; VcB=5V, Ic=3mA, 
Collector-Base Time Constant °=30MHz 5.5 10 


(Note 1) : hr Classification O : 80~160, Y : 120~240 
(Note 2) : Cre is measured by 3 terminal method with capacitance bridge. 
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COLLECTOR-EMITTER VOLTAGE VcR (V) 


FREQUENCY f (GHz) 
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125 150 


AMBIENT TEMPERATURE Ta (°C) 


S-Parameter Z9=500, Ta=25°C 
VcE=5V, Ic =5mA 


frequency $11 $21 $12 522 
(MHz) Mag. Ang. Mag. Ang. Mag. Ang. Mag. Ang. 
200 0.654 — 45.3 9.794 136.6 0.047 64.8 0.775 — 27.8 
400 0.414 — 75.6 7.062 112.6 0.071 58.7 0.570 — 35.0 
600 0.273 —94.9 5.232 98.7 0.090 58.5 0.472 — 35.8 
800 0.193 —111.7 4.118 89.4 0.108 59.5 0.424 — 35.5 
1000 0.146 — 128.1 3.412 82.0 0.127 60.4 0.398 — 35.5 
1200 0.116 — 147.4 2.927 75.5 0.147 61.0 0.381 — 36.2 
1400 0.101 — 169.6 2.571 69.8 0.169 60.7 0.373 —37.9 
1600 0.098 171.6 2.299 64.4 0.189 59.5 0.363 — 40.4 
1800 0.105 155.8 2.079 59.8 0.208 58.6 0.351 —43.5 
2000 0.118 142.1 1.928 55.4 0.230 58.4 0.338 — 46.1 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 2865 1 () T 


FOR VCO APPLICATION Unit in mm 


1.25+0.1 
casera 


MAXIMUM RATINGS (Ta = 25°C) 







in 
2 
S 
Te) 
wo 
oS 






CHARACTERISTIC RATING 
I 5 
0 
5 


0.90+0.1 


2 

1 

: 
Tip 


=|> 


Junction Temperature ae 
Storage Temperature Range ee —55~125 


MARKING JEDEC 

Type Name KIAJ SC-70 
TOSHIBA 2-2E1A 
Weight : 0.006g 


1. BASE 
2. EMITTER 
USM 3. COLLECTOR 









a 






hrpr Rank 













CHARACTERISTIC SYMBOL TEST CONDITION TYP. | MAX. | UNIT 
Collector Cut-off Current IcBo VcBp=10V, Ip=0 fee ee fe Otel a | 
Emitter Cut-off Current IkBO VEB=LV, Ic=0 Ser ees 
DC Current Gain hrp (Note 1) | VcR=5V, Ic=5mA Ord. ee eo. tees 


VcE=5V, Ic=5mA, 
I tion G 
nsertion Gain IS21el f=1GHz 7 11 
: VcB=5V, Ic=3mA, 
e ‘hh’ ; 1 
Collector-Base Time Constant Cerbb = 30MHz 5.5 0 ps 


(Note 1) : hr Classification O : 80~160, Y : 120~240 
(Note 2) : Cre is measured by 3 terminal method with capacitance bridge. 
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COLLECTOR-EMITTER VOLTAGE Veg (V) 


FREQUENCY f (GHz) 
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COLLECTOR POWER DISSIPATION 


i“ 
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bd 


150 
AMBIENT TEMPERATURE Ta (° 


OQ 


) 


S-Parameter Zo =500,, Ta=25°C 
VcE = 5V, Ic =5mA 


FB] ie BX S11 S21 $12 $22 
(MHz) Mag. Ang. Mag. Ang. Mag. Ang. Mag. Ang. 
200 0.684 — 47.0 10.116 136.8 0.049 63.1 0.765 — 29.5 
400 0.438 — 79.2 7.260 112.9 0.072 56.5 0.553 — 37.8 
600 0.301 —101.2 5.388 99.1 0.090 56.5 0.452 — 39.1 
800 0.226 —119.2 4.227 90.0 0.107 57.6 0.402 — 39.0 
1000 0.182 — 136.2 3.494 82.7 0.124 58.8 0.374 — 38.9 
1200 0.159 — 153.3 2.988 76.9 0.142 59.6 0.359 — 39.4 
1400 0.147 — 170.3 2.632 71.2 0.163 59.9 0.348 —40.7 
1600 0.145 174.4 2.345 66.0 0.182 59.2 0.339 — 43.2 
1800 0.149 162.6 2.128 61.4 0.200 58.4 0.329 — 46.3 
2000 0.161 150.9 1.967 57.1 0.219 58.1 0.318 — 49.5 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 2865 1 08 


FOR VCO APPLICATION Unit in mm 


MAXIMUM RATINGS (Ta = 25°C) 






CHARACTERISTIC 
+) 
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2 
1 
10 
12 
stg 


= |> 


Junction Temperature eo a ee 
Storage Temperature Range —55~125 


MARKING 


. BASE 
. EMITTER 
COLLECTOR 


Type Name 






MB : O Rank Weight : 2.4mg 


MC : Y Rank 


CHARACTERISTIC SYMBOL TEST CONDITION 
Collector Cut-off Current IcBo VcB=10V, Ip=0 r= 
Emitter Cut-off Current VEB=1V, Ic=0 eee | 
DC Current Gain hrp (Note 1) | VeR=5V, Ic=5mA PeaeUL see 
Transition Frequency VcE=5V, Ic=5mA | 4 | 6) 


VcE=5V, Ic=5mA, 
Insertion G fe ; 
nsertion Gain IS2tel f=1GHz 7 11 
. VcB=5V, Ic=3mA, 
: ‘bh’ ; 1 
Collector-Base Time Constant Cerbb = 30MHz 5.5 0 ps 


(Note 1) : hrpr Classification O : 80~160, Y : 120~240 
(Note 2) : Cre is measured by 3 terminal method with capacitance bridge. 
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AMBIENT TEMPERATURE Ta (°C) 


S-Parameter Z9Q=500), Ta=25°C 
VcE=5V, Ic =5mA 


frequency S11 521 
(MHz) Mag. Ang. Mag. Ang. 
200 0.684 — 47.0 10.116 136.8 
400 0.438 —79.2 7.260 112.9 
600 0.301 —101.2 5.388 99.1 
800 0.226 —119.2 4,227 90.0 
1000 0.182 — 136.2 3.494 82.7 
1200 0.159 — 153.3 2.988 76.9 
1400 0.147 —170.3 2.632 71.2 
1600 0.145 174.4 2.345 66.0 
1800 0.149 162.6 2.128 61.4 
2000 0.161 150.9 1.967 57.1 
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Mag. 
0.049 
0.072 
0.090 
0.107 
0.124 
0.142 
0.163 
0.182 
0.200 
0.219 
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Ang. 


63.1 
56.5 
56.5 
57.6 
58.8 
59.6 
59.9 
59.2 
58.4 
58.1 





Mag. 
0.765 
0.553 
0.452 
0.402 
0.374 
0.359 
0.348 
0.339 
0.329 
0.318 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 2SC5 1 09 


FOR VCO APPLICATION Unit in mm 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL RATING | UNIT 
Collector-Base Voltage VCBO a 
Collector-Emitter Voltage VCEO a ae 
Emitter-Base Voltage VEBO as 












=) 
moO 
oo 
+ | 
wo 
-s 
° 


[Collector Current | I 
Base Current | IB 
[Collector Power Dissipation | Po | 150 | mW_ 
Junction Temperature | TH 
[Storage Temperature Range | Taig 


MARKING 


1. BASE 
2. EMITTER 
S-MINI 3. COLLECTOR 


Type Name 






=a hr Rank 

















5 


CHARACTERISTIC SYMBOL TEST CONDITION 
Collector Cut-off Current IcBo Vcp=10V, Ip=0 
Emitter Cut-off Current VEB=1V, Ic =0 
DC Current Gain hrg (Note 1) | VoR=5V, Ic=5mA 
Transition Frequency Sap VcE=5V, I¢=5mA 


. : cE” oV, Ic=5mA, 
Ne tion G 
Output Capacitance VcB=5V, Ip=0, f=1MHz 
(Note 2) 


Reverse Transfer Capacitance 
VcB=5V, Ic=3mA, 


Collector-Base Time Constant eThb ¢=30MHz 


(Note 1) : hyp Classification O : 80~160, Y : 120~240 
(Note 2) : Cre is measured by 3 terminal method with capacitance bridge. 
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COLLECTOR POWER DISSIPATION 
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100 125 150 


AMBIENT TEMPERATURE Ta (°C) 


S-Parameter ZQ=500, Ta=25°C 
VceE=5V, Ic =5mA 


frequency sll 921 912 922 
(MHz) Mag. Ang. Mag. Ang. Mag. Ang. Mag. Ang. 
200 0.631 — 67.7 9.526 129.8 0.062 55.9 0.687 — 38.7 
400 0.441 —111.7 6.393 106.3 0.084 49.5 0.459 — 48.5 
600 0.363 — 139.8 4.611 93.6 0.100 50.6 0.360 — 50.6 
800 0.338 — 159.8 3.599 84.6 0.117 52.9 0.312 —d1.1 
1000 0.331 —175.0 2.990 77.5 0.134 55.1 0.286 — 51.6 
1200 0.337 171.9 2.006 71.2 0.152 57.2 0.271 — 53.0 
1400 0.344 161.7 2.252 65.3 0.174 58.6 0.265 — 55.7 
1600 0.359 152.1 2.011 60.3 0.196 58.5 0.259 — 59.5 
1800 0.373 144.6 1.845 55.4 0.217 57.9 0.254 — 63.6 
2000 0.391 138.5 1.691 50.8 0.238 58.3 0.249 — 68.8 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 2SC51 1 0 


FOR VCO APPLICATION Unit in mm 


1.2540.1 
manearaaee 


MAXIMUM RATINGS (Ta = 25°C) 


Citietec mali Walaa Teg Tae 
[Emitter-Base Voliage + Veno[|8| -V_ 
Cees 
Base Curent SSSOS~wC 
Collector Power Dissipation | Pg 

oa 

a) 


0.65 0.65 







ww 
fone) 
Ton) 
| 
ive) 
od 
3S 








Junction Temperature 
Storage Temperature Range 


MARKING 


BASE 
EMITTER 
COLLECTOR 





Type Name 





EZ hpp Rank 









Weight : 0.006g 






CHARACTERISTIC SYMBOL TEST CONDITION TYP. | MAX. | UNIT 


Collector Cabali Curent | Togo [Wopmiov, =o iY 
[Emitier Cubaff Current | Ippo [Vep=1V,tg-0 + 
[DC Current Gain [hp (Nowe ) [VoR=5V, Ig=5ma | eo | — | 40 | —— 
ae i oe a 


Bate! < gf Io cali - |e 
Output Capacitance VcBp=—5V, Ip=0, f=1MHz Sree 
Reverse Transfer Capacitance (Note 2) | — | 05 | 0.9 | 


VcBp=dV, Ic=3mA, 
Collector-Base Time Constant = 30MHz 5.5 10 ps 
(Note 1) : hppr Classification O : 80~160, Y : 120~240 


(Note 2) : Cre is measured by 3 terminal method with capacitance bridge. 
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COLLECTOR-EMITTER VOLTAGE VckE (V) 
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2805110 








= S 
Eile & , 
Fog ts FEA EEE 
Cc ae ae ie ‘ 
g el TEL ELEL ELL. * all tT TEtTTtTtt tty. 
"LL EMME | fe SEAL. § Pee 
ee eee eee. 3 “ ==-.<2=====—5 = = SERRE RRRRBER? 
ers 2 OB 2 Lee ea eeaney 
ae ee ee ee ee 5 a we ried mat tte n eee eee? 
(eS) 
es a 00 el ne 2 < a CATR ERASE EOR) 
SOP eas : eCOUN CE Pe Dene 
oe PLETE NG]. Lesa Sees every 
: i co ee 
(aD god ZONVHOVdVO UAISN VAL BSURATH (ap) 12s] NIVD NOILYGSNI (ap) 12s] NIVD NOILUISNI 
ee a : 
: MRGRRESE: 
Bi ac = ‘il 
| me: "3 é 
HH - 2 8 Le - 
a SM Gomes Gees eee Gee CY pe nara sl Sa 
a a Ales S 
js : 3 a +1+4A i 
ce es WES i a a 5 Sea 2 
ie mas 0 a sO = eT 
ee S : i S 
a 


(-) addy NIVD LNAYNNO Oa 





(HD) Jy AONANDAYA NOLLISNVUL 


(P) 


: 


P's] NIVD NOILUGSNI 


FREQUENCY f (GHz) 





Po (mW) 





COLLECTOR POWER DISSIPATION 





CCC 
COTA 
FCCC 
ee 
Soe 
os 4nnneee 
VEE 


TOE 
= 


125 150 


oO 


AMBIENT TEMPERATURE Ta (°C) 


S-Parameter ZQ=500, Ta=25°C 
Vcp=5V, lc =5mA 


2805110 


frequency 
(MHz) 
200 
400 
600 
800 
1000 
1200 
1400 
1600 
1800 
2000 


Mag. 
0.631 
0.441 
0.363 
0.338 
0.331 
0.337 
0.344 
0.359 
0.373 
0.391 


S11 


Ang. 
—67.7 
—111.7 
— 139.8 
— 159.8 
— 175.0 
171.9 
161.7 
152.1 
144.6 
138.5 


Mag. 
9.526 
6.393 
4.611 
3.599 
2.990 
2.556 
2.252 
2.011 
1.845 
1.691 


921 
Ang. 
129.8 
106.3 
93.6 
84.6 
77.5 
71.2 
65.3 
60.3 
55.4 
50.8 
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Mag. 
0.062 
0.084 
0.100 
0.117 
0.134 
0.152 
0.174 
0.196 
0.217 
0.238 


912 


Ang. 


55.9 
49.5 
50.6 
52.9 
55.1 
57.2 
58.6 
58.5 
57.9 
58.3 


Mag. 
0.687 
0.459 
0.360 
0.312 
0.286 
0.271 
0.265 
0.259 
0.254 
0.249 


922 
Ang. 
— 38.7 
— 48.5 
— 50.6 
—51.1 
— 51.6 
— 53.0 
—55.7 
—59.5 
— 63.6 
— 68.8 


2805110 


/ 


SS 


CL 
if 
{T] 


= 5V 

5mA 

25°C 
(UNIT : Q) 








VCE 
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S22e 
Ta 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 28C51 1 1 


FOR VCO APPLICATION Unit in mm 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 






ve) 
2 
oS 
+H 
w 
[mn] 
—] 


= 







Junction Temperature 
Storage Temperature Range 


MARKING 


_ BASE 
2. EMITTER 
SSM 3. COLLECTOR 





Type Name 





Weight : 2.4mg 









CHARACTERISTIC SYMBOL TEST CONDITION MAX. | UNIT 
Collector Cut-off Current IcBo Vcp=10V, IR=0 tases ll ee Ot a 
Emitter Cut-off Current Ippo _ | Vep=1V, Ic=0 Pe ee Ae | 
DC Current Gain hep (Note 1) |} Vop=5V, Ic=5mA 808, eat DAO ae 4] 


=a 
TEES 
= 


_ 
> 





ho 


VcE=5V, Ic=5mA 
Insertion G ‘ 
nsertion Gain ISo1el ice 7 


ie) : 
=e 


Fr 





Co 
Reverse Transfer Capacitance (Note 2) | 0.5 | 0.9 | pF. 


= = A 
Collector-Base Time Constant ae eee 10 


(Note 1) : hp Classification O : 80~160, Y : 120~240 
(Note 2) : Cre is measured by 3 terminal method with capacitance bridge. 


Ou 
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2805111 














N So foo) io} ~ N eo? 
—_ “ 








COLLECTOR CURRENT Ic (mA) 





COLLECTOR-BASE VOLTAGE Vcp (V) 





_ 
o So i) Oo Oo 


(qd) 89 FONVLIOVdVO UFAISNVUL ASUAATY 


(qd) 95 GONVLIDvVdVd LAdLNO YOLDETION (ap) [és] NIVD NOILUGSNI (ap) ,[?T@s| NIVD NOILUGSNI 








50 70 100 











i Gg 1 el 
Fe aaa Ee 


> 
= 
(-) aay NIVD LNGYaND Oa @HD) Jy XONANDAYA NOILISNVUL (ap) ,|?!@s| NIVD NOILUGSNI 


E 

| 

| 

| 

a 
COLLECTOR CURRENT Iq (mA) 
COLLECTOR CURRENT Ic (mA) 





COLLECTOR-EMITTER VOLTAGE Veg (V) 
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FREQUENCY f (GHz) 





2805111 


(SRR ESSEAR 
pea ae Ee ls 
Ree eeeee 





COLLECTOR POWER DISSIPATION 
Pc (mW) 





Reese ae 
cae ae ee 
2a 





RERP 2e eee 





Wels mists lead 


IS 


or 
o 
we 
oS 
So 
— 
ao 
i) 


AMBIENT TEMPERATURE Ta (°C) 


S-Parameter Zo9=500), Ta=25°C 
VceE=5V, Ilc=5mA 


frequency S11 $21 512 $22 
(MHz) Mag. Ang. Mag. Ang. Mag. Ang. Mag. Ang. 
200 0.631 — 67.7 9.526 129.8 0.062 55.9 0.687 — 38.7 
400 0.441 —111.7 6.393 106.3 0.084 49.5 0.459 — 48.5 
600 0.363 — 139.8 4.611 93.6 0.100 50.6 0.360 — 50.6 
800 0.338 — 159.8 3.599 84.6 0.117 52.9 0.312 —51.1 
1000 0.331 — 175.0 2.990 17.5 0.134 55.1 0.286 — 51.6 
1200 0.337 171.9 2.556 71.2 0.152 57.2 0.271 — 53.0 
1400 0.344 161.7 2.252 65.3 0.174 58.6 0.265 — 55.7 
1600 0.359 152.1 2.011 60.3 0.196 58.5 0.259 — 59.5 
1800 0.373 144.6 1.845 55.4 0.217 57.9 0.254 — 63.6 
2000 0.391 138.5 1.691 50.8 0.238 58.3 0.249 — 68.8 
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2SC5111 


S2le 
VCE=5V 
Ic=5mA 
Ta 


Sile 
VCE=5V 
Ic=5mA 
Ta 






25°C 
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PSX 


SS 


= 0.2GHz 
LD 


WS 


YI 


ASX 


it 
a 
LTT 


, 
4, 


= 25°C 
(UNIT : Q) 





SILICON N CHANNEL JUNCTION TYPE 





FIELD EFFECT TRANSISTOR 2SK1 65 1 


FM TUNER APPLICATIONS. Unit in mm 
VHF BAND AMPLIFIER APPLICATIONS. pA BMAX 
° Low Noise Figure : NF=2.5dB (Typ.) 
(f= 100MHz) 
e High Forward Transfer Admittance : |Yfs|=9mS (Typ.) 


e Extremely Low Reverse Transfer Capacitance 


Crgg=0.1pF (Typ.) 





MAXIMUM RATINGS (Ta = 25°C) 


| Drain Power Dissipation || Pp |__—200 
125 






1. DRAIN 
2. SOURCE 
3. GATE 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 







Gate Leakage Current Iass Vas=—0.5V, Vps=0 fee 


Gate-Drain Breakdown 
Drain Current pees Vas=0, Vps=10V 1.0 


Gate-Source Cut-off Voltage | VGS(OFF) | VpS=10V, Ip=1vA — 


Forward Transfer 


Input Capacitance Vps=10V, Vqas=0, f=1MHz 


Reverse Transfer GL: Vap=—10V, f=1MHz |= | 010 0.15 






— 
i 










Capacitance 


Vpp=10V, f= 100MHz (Fig.) 
Vpp=10V, f= 100MEz (Fig. 


Note :Ipss Classification O:1.0~3.0mA, Y:2.5~6.0mA, GR: 5.0~10.0mA 
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2SK161 


(311. 


DRAIN CURRENT Ip (mA) 


100MHz Gps, NF TEST CIRCUIT 


INPUT 
: (EP 
10,F ° : 
RG=500 [ 314 
Qy 0.05 uF 
° | 
N 





OUTPUT 
©) 
10pF 


319 Ry =500 


20pF 


i 
| 0.05 uF 


VDD 


Lj : 0.8mm¢ Ag PLATED Cu WIRE, 3 TURNS, 10mm ID, 10mm LENGTH. 
Lg : 0.8mm¢ Ag PLATED Cu WIRE, 3 TURNS, 10mm ID, 10mm LENGTH. 


2SK161 is measured at each group by changing Rg 





2SK161-O 








fea COMMON SOURCE 
al Ta=25°C 


zx ys 
PMs fece clos WE Sues 
tt es 
Bah syipaseeess La 
HAH - 04 +} 
LY fet 
/ 1 {| —1.0--—1.2 
HH -29|-08/-10- 32 f 1 


Am = Peete 
it+rT | | | Be Ee 


—-1.2 -08 -04 0 5 10 15 20 25 


GATE-SOURCE DRAIN-SOURCE VOLTAGE 
VOLTAGE Vas (V) Vps_ (V) 














25K161-Y 180 45% 
25K161-GR 1000 +5% 
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DRAIN CURRENT Ip (mA) 


Ip — Vps_ (LOW VOLTAGE REGION) 


COMMON SOURCE a Vgs=0V i 
aoaeetel 


Ta=25°C 





0 1 2 3 4 5 
DRAIN-SOURCE VOLTAGE Vps (V) 


2SK161 








10mA 
-—14 -—16 


25°C 


ee Ae eee eee eee 
EE Eo a 


N 


=1MHz 


COMMON SOURCE 


wa 
a 
i>, 


-1 


Ta 


Ta=25°C 





(gu) |S3x] 
HONVLLINGY YAAISNVUL GUVMYOd 


(yu) Gr LNaAYHNO Nivua 





DRAIN CURRENT Ip (mA) 


GATE-SOURCE VOLTAGE Vgs (V) 


VGS(OFF)— IDSS 


50 


~—10 


COMMON SOURCE 


oO Oo w 
ise] ~ 


(gu) [Jal 
TONVLLINGV UAASNVUL GUVMYOd 


> 
So 
wd 


COMMON SOURCE 
VGS (OFF): VDS 





| 1 


(A) (dO)SDA 
ADVLIOA JAO-LND AOUNOS ALVO 





DRAIN CURRENT Ipgg (mA) 


DRAIN CURRENT Ipgg (mA) 


g F103 ne 0 GS HTS 
j oes (0 2 a GO (CD 
B05 eS | 


atte TET 

ST tnt 

MCA « 
PTOI 

ita 7 

[o) Ye) fon] = Ve) or) —_ 
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Ciss - VGS 











He COMMON SOURCE 


Sit TT | Td 
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oS So 


(1d) SS4Q° AONVLIOVdVO 
UAISNVUL ASUAAAY 





EE. 
ee 








(qd) SSlg QONVLIOVdVO LONdNI 


0.055 


GATE-DRAIN VOLTAGE V@qp (V) 


GATE-SOURCE VOLTAGE Vag (V) 
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2SK161 


Yfs»Yrs— f 








wm OD _ os o 
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FREQUENCY f (GHz) 
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FREQUENCY f (GHz) 
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= seen a 
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We 
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i 


5mA (Ipss) 


5mA (Ipss) 
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DRAIN CURRENT 


Ips 
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3 Siac 
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bo 


(su) SIA FONVLLINGY LOAdNI 


(mA) 


Ip 


DRAIN CURRENT 
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5mA (Ipss) 
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Ofs 
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AMBIENT TEMPERATURE Ta 


(mA) 


Ip 


DRAIN CURRENT 
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SILICON N CHANNEL JUNCTION TYPE 


FIELD EFFECT TRANSISTOR 2SKI g 2 A 


FM TUNER APPLICATIONS. Unit in mm 
VHF BAND AMPLIFIER APPLICATIONS. 





e High Power Gain : Gpg=24dB (Typ.) (f= 100MHz) 
e Low Noise Figure : NF=1.8dB (Typ.) (f= 100MHz) 


e High Forward Transfer Admittance 
: lyfs| = 7mS (Typ.) (f= 1kHz) 


MAXIMUM RATINGS (Ta = 25°C) 


Drain Power Dissipation | Pp | 200 | mw 














1. DRAIN 
2. SOURCE 
3. GATE 


JEDEC — 
EIAJ — 
TOSHIBA 2-4E1D 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) Weight : 0.13g 

















Gate Leakage Current Iass |Va@s=-—1L.0V, Vps=0 =a 
Gate-Drain Breakdown Voltage | V(BR)GDO/IG= —100HA 


Ee 
= 

£2 envoy | o|-| 
Forward Transfer Admittance | ysl _[Vos=0, Vps=i0v, foie | — | 7 

[Input Gepacitance | _Cisg | Vpg=i0V, Vog=0, f=1Miia | —_ 


Note : Ipsg Classification Y :3.0~7.0, GR: 6.0~14.0, BL: 12.0~24.0 
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2SK192A 


Lj : 0.8mm¢ Ag PLATED Cu 
WIRE 3 TURNS, 10mm Ip, 
10mm LENGTH 

Lg : 0.8mm¢é Ag PLATED Cu 
WIRE 3.5 TURNS, 10mm 
Ip, 10mm LENGTH 


OUTPUT 
RL =500 


INPUT 
Rg=50 Q 





VpD 
Fig.1 100MHz Gps, NF TEST CIRCUIT 
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2SK192A 


lYfs| — Ipss 


VGS(OFF) — IDSS 








COMMON SOURCE 





(su) [3x] 


Vps=10V 
Vgs=0 
: Vps 


Ipss : 





=10V 
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VGS(OFF) : 
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COMMON SOURCE 
= 1MHz 
= 25°C 


f 
Ta 
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GATE-SOURCE VOLTAGE Vgs_ (V) 


GATE-DRAIN VOLTAGE Vgp (V) 


3000 
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1000 





10V, Vgs 





300 500 
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Vps 
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FREQUENCY f (MHz) 


FREQUENCY f (MHz) 
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2SK192A 
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ges al le 'D 


5 TO 
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DRAIN-SOURCE VOLTAGE Vps (V) 
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Gel ec OF ON 
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CUA | 
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o oS 


COMMON SOURCE 
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SONVLLINGV YAISNVUL ASUAATY ‘GUVMYOI 


AMBIENT TEMPERATURE Ta (°C) 


658 


DRAIN-SOURCE VOLTAGE Vps _ (V) 


SILICON N CHANNEL JUNCTION TYPE 


FIELD EFFECT TRANSISTOR 2SK2 1 () 


FM TUNER APPLICATIONS. Unit in mm 
VHF BAND AMPLIFIER APPLICATIONS. 





e High Power Gain : Gps =24dB (Typ.) (f=100MHz) 
e Low Noise Figure : NF=1.8dB (Typ.) (f=100MHz) 





e High Forward Transfer Admitance: 


|Y¢s| = 7mS (Typ.) (f= 1kHz) 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 


[Drain Power Disdpation ‘| Pp | 100” | mW 







DRAIN 
GATE 
SOURCE 






ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


(Note) 


Note: Ipgg Classificatopn Y:3.0~7.0mA, GR(R):6.0~14.0mA, BL(L):12.0~24.0mA 
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2SK210 





Marking 


Type Name 






Ipss Rank 


Fig. 10OMHz Gps NF TEST CIRCUIT 


‘i TpF 
INPU 
Rg=502 


8pF 





OUTPUT 
RL =500 


0.05uF 


Ly : 0.8mm¢ Ag PLATED Cu WIRE 3 TURNS, 10mm ID, 10mm LENGTH 
Lo : 0.8mm¢ Ag PLATED Cu WIRE 3.5 TURNS, 10mm ID, 10mm LENGTH 
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FORWARD TRANSFER ADMITTANCE 


GATE-SOURCE CUT-OFF VOLTAGE 


DRAIN CURRENT Ip (mA) 


[Yfs]| (mS) 


VGS(OFF) (V) 





STATIC CHARACTERISTICS 






Seana ese rps 
ig source, FEET tyegcoev--E tt 
Seren. aig pn 
i sO) a 
PO fos 
Pe ea 9 ses a 
a Ud A 0 Oa 0 
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i a i is 
: FS nl Gipeioas a em enaim! E 


I —— SS Se 


—3.2 -2.4-16-0.8 0 


GATE-SOURCE 
VOLTAGE Vgsg (V) 


DRAIN-SOURCE 
VOLTAGE Vpgs (V) 











lYfs| — Ip 
BRERA RERERERSe 
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ERR RRR ERE 
fesse Ma lise otf ial a ed] 
BEARER AREAS 
aiontstaunnentee 
fi al efea tI We pe ee geen 2, al 
ib eb 
Ee 428 aah eee eee 
Woe dee ERE 
Aaa erage 
aRERA Ree eE 
SERRE SSSR 
See eRe 
; BERR RR ARES 
0 2 #4 6 8 10 12 14 16 18 20 


DRAIN CURRENT Ip (mA) 


VGS(OFF) — IDSS 


COMMON SOURCE 

VGs(OFF) : Vps=10V 
Ip=1uA 

Ipss : Vps=10V 


Ta=25°C 


DRAIN CURRENT Ipss (mA) 
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DRAIN 


FORWARD TRANSFER ADMITTANCE 


CURRENT Ip (mA) 





[Yfs] (mS) 





6 
COMMON LL esate 


j4| SOURCE 
4) Ta =25°C 





2SK210 





DRAIN CURRENT Ip (mA) 


GATE-SOURCE VOLTAGE Vag (V) 
Ip — Vps(LOW VOLTAGE REGION) 
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662 


FORWARD REVERSE TRANSFER ADMITTANCE 


(mS) 


Yfs, Yrs 


Yfs, Yrs — VDS 
COMMON SOURCE 


30 
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hl a sce ens cry re es ee a orc 
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TE = 
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She soneae 
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DRAIN POWER _ DISSIPATION 





Pp (mW) 


2SK210 























AMBIENT TEMPERATURE Ta (°C) 


SILICON N CHANNEL JUNCTION TYPE 


2SK2 1 1 FIELD EFFECT TRANSISTOR 


FM TUNER APPLICATIONS. Unit in mm 
VHF BAND AMPLIFIER APPLICATIONS. 





e Low Noise Figure : NF=2.5dB(Typ.) (f=100MHz) 
e High Forward Transfer Admitance: |Y¢.|=9mS (Typ.) 
e Extremely Low Reverse Transfer Capacitance 


Crss = O.1pF (Typ.) 


MAXIMUM RATINGS (Ta = 25°C) 


[Drain Power Dissipation || Pp | ——160_‘|_mW_| 
125 












_ GATE 
- SOURCE 






ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION 
Gate Leakage Current Iass Vas=-—0.5V, Vps=0V a 


= 
Gate-Drain Breakdown 
—18 V 
(Note) 
eee 
ry 














Gate-Source Cut-off Voltage | VGS(OFF)| VDS=10V, Ip=14A 
Forward Transfer Admittance] |Yfg| Vas=0V, Vps=10V, f=1kHz f aeee | 
Ciss | Vps=10V, Vgg=0V, f=1MHz | — 







Reverse Transfer Capacitance Vap= —10V, f=1MHz 
Vpp=10V, f=100MHz (Fig. 
Vpp=10V, f=100MHz (Fig.)_ 


Note :Ipsg Classificatopn O:1.0~3.0mA, Y:2.5~6.0mA, GR(G):5.0~10.0mA 


ge aBe 
2.5 | 3.5 | dB_ 
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2SK211 





Marking 


Type Name 





Ipss Rank 





Fig. 100MHz Gps, NF TEST CIRCUIT 


10pF as D 10pF 
INPUT © | )g @ OUTPUT 
Ly, 
R,=500 G RL=500 
0.05 uF Fey > L2 
zs 4 Ly l = 
om) N 
IN 
Rg 0.05pF 
ay 
VDD 


Ly : 0.8mm¢ Ag PLATED Cu WIRE 3 TURNS, 10mm ID, 10mm LENGTH 
Lo : 0.8mm¢ Ag PLATED Cu WIRE 3.5 TURNS, 10mm ID, 10mm LENGTH 


2SK211 is measured at each group by changing Reg. 


GROUP RS (2) 
25K211-Y 180 45% 
25K211-GR 1000 45% 











665 


OV 
5 


Vas 
4 


CHetet 
CACC 
CACC 

Geanee 
SCO 
SNGNGIVU) 
CCAS 
COCA SSA 


(ya) Gr INaYYNNO 


3 


DRAIN-SOURCE VOLTAGE Vpg (V) 





—1,2 
eee 
nN AEA SAMPARA BERRA 


25°C 
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COMMON SOURCE 


Ta 


20 


15 


1 ere ae Er 

Vi] i itt | de 

a ee ee 
PAE 


10 
DRAIN-SOURCE 
VOLTAGE Vpgs (V) 


ID — VGs 


w 
© 
= 
we 
a 
a 
= 
O 
< 
ee 
< 
ae 
O 
= 
B 
< 
ES 
op) 


el 
bis 
Ee 
il 
al 
= 
= 
i 
he 
= 
[a 
ee 
Zz 
ie) 
= 
= 
° 
oO 


Ure SOURCE. 
VOLTAGE Vgsg (V) 
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DRAIN 
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IY rsh 





AONVLLINGY UHAISNVUL CGYVMYOd 
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CURRENT Ipgg (mA) 


GATE-SOURCE VOLTAGE Vgg (V) 
DRAIN 
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Fx 
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° | e 

Zz MS g 12 > Oo op) am 
: 2 : : : 
8 = | PSS 4 oe = 
5 B ge OT a . 
> Ss Iii x | = 
2 2 gy sal : 

_— o 7 ci 
> = = 

5 Ae 
: ie fe 
Z fs ae 
cae aoe 
To soa 
l a eae MYT 
 & S- oS os ca = S = 
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DRAIN-SOURCE VOLTAGE Vpgs (V) 
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DRAIN-SOURCE VOLTAGE Vps (V) 


2SK211 


COMMON SOURCE 


f 





(mw) dg 


5mA (Ipss) 
5mA (Ipss) 


Ips 


100MHz 











(SW) SjX 
FONV.LLINGV YUdGdSNVUL GUVMYOd 


AMBIENT TEMPERATURE Ta (°C) 


DRAIN-SOURCE VOLTAGE Vps _ (V) 
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SILICON N CHANNEL MOS TYPE FIELD EFFECT TRANSISTOR 2SK241 


FM TUNER, VHF AND RF AMPLIFIER APPLICATIONS. Unit in mm 


e Low Reverse Transfer Capacitance : Crgg=0.035pF (Typ.) 





e Low Noise Figure : NF=1.7dB (Typ.) 
e High Power Gain : Gps = 28dB (Typ.) 3 
e Recommend Operation Voltage : 5~15V = 


MAXIMUM RATINGS (Ta = 25°C) 






Drain-Source Voltage [Vos [20 
Gate-Source Voltage 
Drain Current ———S~dS 8 






25° 

1. DRAIN 
2. SOURCE 
3. GATE 












20 
Ip 30 
Drain Power Dissipation | Pp | 200 
Chanel Temperature 125 
Storage Temperature Range —55~125 








TOSHIBA 2-4E1D 






[Gate Leakage Curent | lags _|Vpg=0 Vas=25v_ =i — | — 
Drain-Source Voltage | _Vpsx_|Vas=—4V, Ip=100,A | 20 | —_ 

Drain Current | Ings _|Vps=i0V, Vgs=0 _Wote)| 15 | — | 14| mA 
es 


| eo 
, ee es 
Hepat Copstanse ———__|_Giss_{vpg=sov, vog=0, inne | = {20 =| 
=10V, |= | 28 
peed 











Reverse Transfer Capacitance 
Vpg=10V, Vag=0 


Note : Ipgg Classification 0: 1.5~3.5, Y :3.0~7.0, GR: 6.0~14.0 


TpF 





OUTPUT Lj : 1.0mm¢ SILVER PLATED COPPER 
Ry =500, WIRE 4.0T, 8mm¢ ID 
TAPAT 1.0T FROM COLD END 
Lg: 1.0mm¢ SILVER PLATED COPPER 
WIRE 3.0T, 8mm¢ ID, 10mm 
LENGTH 


Vpp 10V 
Fig.1 Gos, NF TEST CIRCUIT 
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28K241 


Ip — Vps 


COMMON 
SOURCE 


COMMON SOURCE 


Ta =25°C 





= 
N = 


(yw) GI INGYYNO Nivyd 





(vw) GI LINaYNNO NIvua 


DRAIN-SOURCE VOLTAGE Vpg (V) 


DRAIN-SOURCE VOLTAGE Vps (V) 
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GATE-SOURCE VOLTAGE Vag (V) 
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COMMON SOURCE 
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ADVLIOA JAO-LND AOUNOS-ALVO 
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INI | | 
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Vqes=0 
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QONV.LLINGY YAISNVYUL CGUVMYO 


DRAIN CURRENT Ipgsg (mA) 


DRAIN CURRENT Ipgg (mA) 
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= 
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Ciss, Crss — VGS 
GATE-SOURCE VOLTAGE Vgg 

Yis, Yos - VDS 
DRAIN-SOURCE VOLTAGE Vps 
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3 S S ° 
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(ad,01x) SSiQ FONVLIOVdVO LONI AONVLLINGVY LAdLNO ‘LNdNI AONVLLINGVY YAASNVUL ASUAAAUY 


(V) 
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COMMON SOURCE 


COMMON SOURCE 
COMMON SOURCE 





f 





lYfs| -— Vps 
DRAIN-SOURCE VOLTAGE Vps 
Ciss, Crss — VDS 
DRAIN-SOURCE VOLTAGE Vps (V) 
Yfs — Vps 
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DRAIN-SOURCE VOLTAGE Vps (V) 
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DRAIN-SOURCE VOLTAGE Vps (V) 


2SK241 
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=10V 
=0 
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COMMON SOURCE 
Vps 
Vcs 
Ta= 





0.03 


COMMON SOURCE 


GATE-SOURCE VOLTAGE Vag (V) 





(g7) S44 
AONVLLINGY YAASNVUL ASYBAAY 


FREQUENCY f (MHz) 


6/2 


2SK241 








FREQUENCY f (MHz) 


COMMON SOURCE 


(C7) S43 
AONVLLINGY YAASNVUL ASUTAAY 


COMMON SOURCE 
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AONVLLINGY UAISNVUL CUVMYO 





FREQUENCY f (MHz) 


Pp — Ta 
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(mtu) Gg NOILVdISSIG YAMOd NIVUG 
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(°C) 


AMBIENT TEMPERATURE Ta 
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SILICON N CHANNEL MOS TYPE 


? SkK3 0 2 FIELD EFFECT TRANSISTOR 


FM TUNER, VHF RF AMPLIFIER APPLICATIONS. Unit in mm 





e Low Reverse Transfer Capacitance : Cygg=0.035pF (Typ.) 
e Low Noise Figure : NF=1.7dB (Typ.) 

¢ High Power Gain : Gpg=28dB (Typ.) 

e Recommend Operation Voltage : 5~15V 








03 
+01 
QO16—-006 


MAXIMUM RATINGS (Ta = 25°C) 


ep | a60 















DRAIN 
GATE 
. SOURCE 


JEDEC TO—236 


EIAJ 


TOSHIBA 2-3F1C 


Weight: 0.012¢ 


a 







Drain Power Dissipation 
°C 


Channel Temperature 
Storage Temperature Ee 





Gate Leakage Current Igss Vps=0V, Vag= t5V | 
Drain-Sorce Voltage Vpsx | Vas=—4V, Ip=100vA 


. (Note) 


Ipss 
Gate-Source Cut-off Voltage | VGS(OFF)| VpS=10V, Ip=100uA 
Forward Transfer Admittance] [Y¢z| Vps=10V, Vas=0V, f=1kHz 





Input Capacitan 
p pac ce See. Vps=10V, Vas=0V, f=1MHz 
Reverse Transfer Capacitance 
Power Gain | Gps | vpg=10Vv, Vag=oV, 


Ciss 
GPS 
Noise Figure __ f= 100MHz (Fig. 1) 


Note :Ipsg Classification O:1.5~3.5mA, Y:3.0~7.0mA, GR:6.0~14.0mA 
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2SK302 


Fig. 1 Gps, NF TEST CIRCUIT 


OUTPUT 
RL =500 
INPUT 
Rg=500 





Vpp 10V 


Ly: 1.0mm¢ SILVER PLATED COPPER WIRE 4.0T, 8mm¢ ID 
TAP AT 1.0T EROM COLD END 

Lg: 1.0mm¢ SILVER PLATED COPPER WIRE 3.0T, 8mm¢ ID, 
10mm LENGTH 
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Ip — Vpg(LOW VOLTAGE REGION) 


Ip — Vps 
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GATE-SOURCE VOLTAGE Vag (V) 
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FORWARD TRANSFER ADMITTANCE 


DRAIN POWER DISSIPATION 


2SK302 





COMMON SOURCE 
Vps=10V 

Vqgs=0 

Ta = 25°C 





























(mS) 





(nS) 





Yfs 








Yrs 


MN 
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Nit 
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PARE SHE ae ae ees) eae eee 





REVERSE TRANSFER ADMITTANCE 
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Z 
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PT ETT EET EMA 
ae ee ee ae 
a a a ec ee I 

















10 | lh 300 500 1000 
FREQUENCY f (MHz) FREQUENCY f (MHz) 
Pp — Ta 
225 
Marking Type Name 
aa Ipsg Rank 
= 
Ay 
75 
0 
0 50 100 150 


AMBIENT TEMPERATURE Ta (°C) 
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SILICON N CHANNEL JUNCTION TYPE 


2 SK 7 0 9 FIELD EFFECT TRANSISTOR 


HIGH FREQUENCY AMPLIFIER APPLICATIONS. Unit in mm 
AM HIGH FREQUENCY AMPLIFIER APPLICATIONS. 
AUDIO FREQUENCY AMPLIFIER APPLICATIONS. 





@ High |Y¢5] : /Ys.;=25mS (Typ.) 
@ = §=6Low Cigg : Cigg=7.5pF (Typ.) 


e Low Noise 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC RATING | UNIT 
3 
1 














SYMBOL 
Gate-Drain Voltage VGDSs 







1. DRAIN 
Junction Temperature 2. SOURCE 
3. GATE 





C 





Storage Temperature Range 





JEDEC TO-92 
EIAJ SC-43 
TOSHIBA 2-5F1A 


Weight : 0.2lg 










ELECTRICAL CHARACTERISTICS (Ta = 25°C) 












Gate Leakage Current Iqss Vas=—15V, Vps=0 fee | 
Gate-Drain Breakdown Voltage | V (BR) GDS | VDS=90, Ig= —100uA a eae een 


: 
ninco |g ese | «|| mln 
Gate Source Gavoft Voliage [Vas corn [Vns=8V, Ip=ipa | — | — [2 
[Forward Transfer Admittance | [Yad [Vpg=8V, Vog=0, fotki | 16 | 25 | — | mS 
[input Capacitance | Cigg | V=5V, Vgg=0. feimita| —_ 

Reverse Transfer Capacitance | Crsg |VnG=5V.Ip=0, f=imie | — | 2] | pF 


: , | Vps=dV, Ip=imA 
N F 4 
ese Rg=1kQ, f=1kHz 


(Note) : Ipss Classification GR: 6~12mA, BL: 10~20mA, V: 16~32mA 
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2SK709 


Ip — Vps (LOW VOLTAGE oT 


COMMON SOURCE 
Ta =25°C 








DRAIN CURRENT Ip (mA) 
DRAIN CURRENT Ip (mA) 
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ss 
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CAT AT 
HULA AAT VT 


: 
es 
Fa 
/ 
/ 
- 
a 





TT 


0 4 8 12 oa a 20 24 2 3 
DRAIN-SOURCE VOLTAGE Vps (V) 


lY fs = 


COMMON SOURCE 
Me 5V 


DRAIN CURRENT Ip (mA) 
FORWARD TRANSFER ADMITTANCE 





0 8 16 32 40 48 
GATE-SOURCE VOLTAGE Vgs (V) DRAIN CURRENT Ip (mA) 


VGS(OFF) — IDSs lYfs| — Ipss 


COMMON SOURCE 

Ipss: Vps=5V 
Vas=0 

IYfsl : Vps=5V 


COMMON SOURCE 

IDss : Vps=5V 
VGs=0 

VGS(OFF) : eL ov 











VGS(OFF) (VY) 











GATE-SOURCE CUT-OFF VOLTAGE 
FORWARD TRANSFER ADMITTANCE 
[Yfs| (mS) 





DRAIN CURRENT Ipss_ (mA) DRAIN CURRENT Ipss (mA) 
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(dP) aN FUNDA ASION 
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SIGNAL SOURCE RESISTANCE Rg (02) 




















(qP) JN WYN ASION 


100k 


10k 


—_ 


5 


— 


bn 


100k 


boo! 


1k 


FREQUENCY f (Hz) 


Ciss — VDS 


i 
O 
mm 
>) 
io) 
ww 
Zz 
© 
= 
= 
ie) 
oO 





FONVLIOVdVO HAASNVUL ASUAATA 


E 


COMMON SOURC 








(1d) SSlQ AONWLIOVdVO LNdNI 


GATE-DRAIN VOLTAGE Vgp (V) 


DRAIN-SOURCE VOLTAGE Vps_ (V) 














(muy Gg NOLLVdISSIC YAaMOd NIVUA 


AMBIENT TEMPERATURE Ta (°C) 
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SILICON N CHANNEL JUNCTION TYPE 


FIELD EFFECT TRANSISTOR 2SK7 1 0 


HIGH FREQUENCY AMPLIFIER APPLICATIONS. Unit in mm 
AM HIGH FREQUENCY AMPLIFIER APPLICATIONS. | 
AUDIO FREQUENCY AMPLIFIER APPLICATIONS. 





e High /Y¢,| : /Yf.]=25mS (Typ.) 






@ §6Low Cigg : Cigg=7.5pF (Typ.) 


12.7 MIN 


e Low Noise 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL RATING UNIT 
Gin Vile Wops 
| 100 | ma | 








G 100 | mA 
Drain Power Dissipation | Pp | 200 | mw _ 


1. DRAIN 
2. GATE 
3. SOURCE 


KIAJ —_ 
TOSHIBA 2-4K1C 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) Weight : 0.13g 


MINI 









Gate Leakage Current Igss VGs=-—15V, Vps=0 =F 
Gate-Drain Breakdown Voltage | V(BR) GDS | VDS=9, IG= —100uA 


IDSs 
Drain Current (Note) Vps=5V, Ves=0 Zz 


Gate-Source Cut-off Voltage VGS(OFF) | VDS=5V, Ip=1yuA 
Forward Transfer Admittance IY fs] Vps=5V, Vqag=0, f=1kHz 


Input Capacitance | Ciss | Vg 5V, Vas=0, f=1MHz 
Reverse Transfer Capacitance VpGg=5V, Ip=0, f=1MHz 


Vps=dV, Ip=1lmA 
Rg=1k0Q, f=1kHz 


Noise Figure NF 





(Note) : Ings Classification GR:6~12mA, BL: 10~20mA, V : 16~32mA 
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COMMON SOURCE 
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<a) fz =) 
B = oD Qo” 
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f ro) vA fx, 
Z v2 fs Ss 
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[eat Oo oS } 
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SERS we SAA. S 
Ye) oO _ Ye} 
| | I ; 
(A) (ddO)SDA 
(vi) GT INEYUND NIvud AQVLIOA JAO-LND AOUNOS- ALVO 


DRAIN CURRENT Ipssg (mA) 
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DRAIN CURRENT Ipss (mA) 
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AMBIENT TEMPERATURE Ta (°C) 


SILICON N CHANNEL JUNCTION TYPE 


2SK7 T 1 FIELD EFFECT TRANSISTOR 


HIGH FREQUENCY AMPLIFIER APPLICATIONS. Unit in mm 
AM HIGH FREQUENCY AMPLIFIER APPLICATIONS. 
AUDIO FREQUENCY AMPLIFIER APPLICATIONS. 





¢ High |Yg]: [¥¢.]=25mS (Typ.) 
e Low Cisg : Cisg=7.5pF (Typ.) 


MAXIMUM RATINGS (Ta = 25°C) 


[Gate-Drain Voltage ——s—s| <Vops | —20 | 
oo a ae Ea 
[Drain Power Dissipation || Pp | ——150_| 
[Junction Temperature | S| 125 

[Storage Temperature Range | Tug «(| —55~125 | °C 













1. SOURCE 
2. DRAIN 
. GATE 


JEDEC TO-236MOD 
EIAJ SC-59 
TOSHIBA 2-3F1B 


Weight : 0.012g 


Ost 


















0 | 5 








ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION .| UNIT 
Gate Leakage Current Iqss VGs=—15V, Vps=0V 


mide 1.0 | 
Gate-Drain Breakdown 
Valtage V(BR)GDS| VpS=09V, Iq= —1004A — 20 eae v 
ee 


Gate-Source Cut-off Voltage | VGS(OFF)| VpS=5V, Ip=1r4A es eee: a 
Forward Transfer Admittance Vs Vps=5V, Vas=0V, f=1kHz | 15 | 25| — | mS | 






5 





C1 
< 





on 
B 
op 









Input Capacitance Vps=5V, Vas=0V, f=1MHz | — | 75 | 10 | pr 
Reverse Transfer Capacitance] Cry Vps=5V, Ip=0mA, f=1MHz | ee S| | 
Note: Ipss Classification Marking 
GR:6~12mA, BL:10~20mA, V:16~32mA Type Name 
(G) (L) (V) 





Ipss Rank 
( ) -+Ipsg Rank Markng 
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VOCAL CCH. 
BOTA 


25°C 


Ip — Vpg(LOW VOLTAGE REGION) 


COMMON SOURCE 


Ta 








S 
Ea 
a ° 


: Sl Bieie 
wil AA AAI, 
cy LE | 
BES See 
BENA GVA RII 










(yw) Gy INAYHNO NIV 
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CODERS 
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DRAIN-SOURCE VOLTAGE Vpgs (V) 
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2 


CURRENT Ip (mA) 


DRAIN 


GATE1-SOURCE VOLTAGE Vgg (V) 


VGS(OFF) — IDSS 


COMMON SOURCE 





(gu) |syz] 
AONVLLINGY UYIASNVUL CGUVMYOs 
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ie) 
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2) 
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© 
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© 
i) 


VGS(OFF) : 





(A) (dO)SDA 
QOVLIOA AAO-LNO FAOYNOS ALVD 


CURRENT Ipss (mA) 


DRAIN 


DRAIN CURRENT Ipgg (mA) 
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2SK711 
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DRAIN-SOURCE VOLTAGE Vpg (V) 

— Ta 


688 


AMBIENT TEMPERATURE Ta (°C) 


SILICON N CHANNEL JUNCTION TYPE 


FIELD EFFECT TRANSISTOR 2SK8 § 1 


FM TUNER APPLICATIONS. Unit in mm 
VHF BAND AMPLIFIER APPLICATIONS. 





1.25+0.1 
e Low Noise Figure : NF=2.5dB (Typ.) (f= 100MHz) 


e High Forward Transfer Admittance 
: lyfs| =9mS (Typ.) 


MAXIMUM RATINGS (Ta = 25°C) 





CHARACTERISTIC SYMBOL | RATING | UNIT 


Gate-Drain Voltage 
Gate Current 
Drain Power Dissipation | Pp | 100 | mw | 
Junction Temperature 
Storage Temperature Range 


w 
moO 
oo 
+t 
wn 
Lon) 
can) 







1. DRAIN 
2. GATE 
3. SOURCE 


JEDEC — 
HIAJ SC-70 


TOSHIBA 2-2K1C 
ELECTRICAL CHARACTERISTICS (Ta = 25°C) Weight : 0.006g 


SYMBOL TEST CONDITION 


Gate Leakage ‘Current Igss_ |Vqag=-—0.5V, Vpg=0 
Gate-Drain Breakdown Voltage | V(BR)GDO|IG= —10uA 


Gate- Source Cutoff Voltage a) 
Forward Transfer Admittance 
Reverse Transfer Capacitance 













CHARACTERISTIC TYP. | MAX.| UNIT 


= 
A 


I 


| 
_ 
© 






re 
jon) 


Drain Current 


OF rR iy 
m| © | 


CO 
a 


jan 
_ 
on 


Power Gain Gps Vpp=10V, f=100MHz (Fig.1) 10 
Vpp=10V, f=100MHz (Fig.1) 


Note : Ipss Classification O:1.0~3.0, Y :2.5~6.0, GR: 5.0~10.0 


2. 


Or 


(we) e 
or 





Noise Figure 





Marking 
Type Name 


IpDSS Rank 
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2SK881 


10pF 10pF 


INPUT ¢ (aie 9 OUTPUT 
Rg=500 Ch |e Ry,=500 
Ry 0.05 uF F roe Lg 
Q 1 S 
© N 
N n 
pq 10.05 uF 


VDD 


Ly : 0.8mm¢ Ag PLATED Cu WIRE, 3. TURNS, 10mm ID, 10mm LENGTH. 
Lg : 0.8mm¢ Ag PLATED Cu WIRH, 3.5 TURNS, 10mm ID, 10mm LENGTH. 


Fig.1 100MHz Gps, NF TEST CIRCUIT 


2SK881 is measured at each group by changing Re. 


28K881-0 i ore 
25K881-Y 1801. +45% 
25K881-GR 1000 45% 























STATIC CHARACTERISTICS Ip ~ Vps (LOW VOLTAGE REGION) 
5 
-|}-HA t =H COMMON SOURCE COMMON SOURCE ie ae Voge 0V 
ne = ° = oG ees 
AH s eo oe = ae ee 
& 

a é Ll odes | 
+H § 2 0 Oe 
HHH ay oe ee 
rts 2 [tA | ptt 

o 
tH & ia i ca a 
sim e EACLE | 
Bee ee eee eS 
A Aa fa ae ae eine 
A | Zoe oe oe ee 
Ae —_—— A= 
-~1.2 -0.8 ~-04 0 5 10 15 20 25 0 1 2 | 3 4 5 
Cee once DRAIN eee DRAIN-SOURCE VOLTAGE Vpg (V) 
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DRAIN-SOURCE VOLTAGE Vps (V) 
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GATE-SOURCE VOLTAGE Vas (V) 


2SK881 


f 


= 25°C 


os 
ce 





(gu) S!q FONVLdAOSNS LONANI 


(€qP) dN WundDId ASION 


oO 
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Ww 
N 


Ta= 





(ap) S49 NIVD WAMOd 


(mS) 


INPUT CONDUCTANCE gigs 


SUPPLIED VOLTAGE Vpp (V) 


Yfg — f 
FORWARD TRANSFER CONDUCTANCE ggg (mS) 


ER CONDUCTANCE gr 


(mS) 


REVERSE TRANSF 


10 


Ta=25°C 





(cw) Yq 
FAONVLdYOSNS YBAISNVUL GUVMYOA 


Ta=25°C 





(gu) S2q 
AONVLAAOSNS UAASNVUL ASUAATU 





(Mu) Ug NOLLVdISSIG YAMOd NIVUA 








(gu) S°¢ AONVLdaOSNS LOdLNO 


(°C) 


AMBIENT TEMPERATURE Ta 
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OUTPUT CONDUCTANCE gos _ (mS) 


SILICON N CHANNEL MOS TYPE 


FIELD EFFECT TRANSISTOR ? SK8 7 2 


FM TUNER, VHF RF AMPLIFIER APPLICATIONS. Unit in mm 





e Low Reverse Transfer Capacitance : Crgg=0.025pF (Typ.) 


e Low Noise Figure : NF=1.7dB (Typ.) 
e High Power Gain : Gps = 28dB (Typ.) a 
e Recommend Operation Voltage oO LoV S 


MAXIMUM RATINGS (Ta = 25°C) 







CHARACTERISTIC SYMBOL | RATING | UNIT 
Drain-Source Voltage 






V 


| Vps__ 
Gate-Source Voltage 
Drain Current 
Drain Power Dissipation | Pp 


Channel Temperature 





storage Temperature 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION 
Vv 


MI 


Z 








TYP. | MAX. 
Drain Current IDSS (Note) 
Gate-Source Cut-off Voltage 
Forward Transfer Admittance 


Input C it 

nput Capacitance 18S Vps=10V, Vas=0, f=1MHz 
Reverse Transfer Capacitance 
Power Gai 

ower Gain ps Vpp=10V, f=100MHz (Fig.1) 
Noise Figure 


Note : Ings Classification Y:3.0~7.0mA GR: 6.0~14.0mA Marking 


. 
. 
17] 3.0. 


we) bo 
S&S wo | @ 
oO 
ra) 
ptr] ie 
olalolo 





Type Name 
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80 eee 


Fig.1 : Gos, NF TEST CIRCUIT 


OUTPUT 


INPUT RL=500 





VDD 


L1 :1.0mm¢ SILVER PLATED COPPER WIRE 
4.0T, 8mm¢ ID 
TAP at 1.0T FROM COIL END 

L2 :1.0mm¢ SILVER PLATED COPPER WIRE 
3.0T, 8mm¢ ID, 10mm LENGTH 


Ip — Vps (LOW VOLTAGE REHION) 








COMMON 
- a SOURCE 
Z 2 
Ss = 
2 2 
‘a EY 
v4 a 
fx fq 
ea jee 
4 ion 
~ ~ 
oO oO 
z 2, 
Q io) 
DRAIN-SOURCE VOLTAGE Vpg _ (V) DRAIN-SOURCE VOLTAGE Vps (V) 
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GATE-SOURCE VOLTAGE Vg¢gs 
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DRAIN-SOURCE VOLTAGE Vps (V) 


2SK882 
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COMMON 
SOURCE 





(su) S'q AONVIdAOSNS LNANI 


(qP) AN Wand FSION 








COMMON SOURCE 





(ap) "Ig NIVD UAMOd 


INPUT CONDUCTANCE gig (mS) 


SUPPLIED VOLTAGE Vpp (V) 


Yfs —f 
FORWARD TRANSFER CONDUCTANCE ggg (mS) 


REVERSE TRANSFER CONDUCTANCE gry (uS) 


COMMON SOURCE 








(gw) Sq 
AONVIddOSNS UAASNVUL GUVMYOI 


(s7) Sq 
AONVLdIAOSNS YAASNVUL ASUAATY 


N 
am 
= 
o 
wo 


oO f= 








2 
a a 
i IAs 2 
EF i ie tse 

fit tii tii. 








(Mu) Gg NOLLVdISSIG YAMOd NIVUG 


COMMON 
SOURCE 





(sw) S°q FONVIdHOSNS LAdLNO 


AMBIENT TEMPERATURE Ta (°C) 


OUTPUT CONDUCTANCE gog (mS) 
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SILICON N CHANNEL MOS TYPE 


FIELD EFFECT TRANSISTOR 2SK I T 7 | 1 


FM TUNER, VHF RF AMPLIFIER APPLICATIONS. Unit in mm 











@ Superior Inter Modulation Performance. 


@e Low Noise Figure. : NF=1.0dB (Typ.) 





MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL 
Drain-Source Voltage 
Gate-Source Voltage 






Drain Power Dissipation | Pp 
Chanel Temperature 125 
Storage Temperature Range —55~125 °C 








DS 
GS 
h 

stg 





OPEN 
DRAIN 
SOURCE 






me 








ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL MIN. 
Gate Leakage Current Iass Vps=0, Vgg=t6V eee 
Drain-Source Voltage V (BR) DSx | Vas= —4V, Ip=100uA 
Ipss__|Vps=8V, Ves=9 L_0 
Gate-Source Cut-off Voltage VGS (OFF) | VpS=8V, Ip=100uA 
| ey 









TEST CONDITION 


Forward Transfer Admittance [Y F5| Vps=8V, Ip=10mA, f=1kHz 
Input Capacitance 
Vps=8V, Ip=10mA, f=1MHz 
Reverse Transfer Capacitance 
Vps=8V, Ip=10mA, f=100MHz 
Noise Figure 
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2SK1771 


Tp OUTPUT 


INPUT T, i) 7 BL =500 


Rg=500 1000pF 4 se 7 3 Lo 
| |S 2 ry 1000pF 
~ i oa aa re i P 
= on 
=| . 0.047 uF 
Vas 
© 
Vps 


Ly :1.0mm¢é SILVER PLATED COPPER WIRE 
4.0T, 8mm¢ ID 
TAP at 1.0T FROM COIL END 
Lg:1.0mm¢ SILVER PLATED COPPER WIRE 
3.0T, 8mm¢ ID, 10mm LENGTH 


Fig.1 Gps, NF TEST CIRCUIT 
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SILICON N CHANNEL JUNCTION TYPE 


2SK1 8 | 5 FIELD EFFECT TRANSISTOR 


HIGH FREQUENCY AMPLIFIER APPLICATIONS. Unit in mm 





AM HIGH FREQUENCY AMPLIFIER APPLICATIONS. 


es 25 £0. 1 ) 


AUDIO FREQUENCY AMPLIFIER APPLICATIONS. 


e High |Ys| : [Y¢.]=25mS (Typ.) 
e Low Cigg : Cigg=7.5pF (Typ.) 


MAXIMUM RATINGS (Ta = 25°C 
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mA 
[Drain Power Dissipation | Pp | 100 | mw 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) Weight : 0.006 g 


CHARACTERISTIC SYMBOL TEST CONDITION UNIT 
Gate Leakage Current Igss Vas=—15V, Vps=0V ee (eves be Oy ac. 


Gate-Drain Breakdown 
Voltage 
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Ipss es a 
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Forward Transfer Admittance| [Yfz| Vps=5V, Vag=0V, f=1kHz | 15] 25| — | mS_ 
Input Capacitance Vps=dV, Vas=0V, f=1MHz [gers 7B | 108) pes 
Reverse Transfer Capcitance VpGa=5V, Ip=oV, f=1MHz Ls 


Note :Ipss Classification | 
GR : 6~12mA, BL : 10~20mA, V : 16~32mA Marking 

(G) (L) (V) Type Name 

( )-++-Ipgg Rank Marking 
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DRAIN-SOURCE VOLTAGE Vps (V) 
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GaAs N CHANNEL SINGLE GATE MODULATION DOPE TYPE 


FIELD EFFECT TRANSISTOR 2SK2 3 3 1 


SHF BAND LOW NOISE AMPLIFIER APPLICATIONS. Unit in mm 





e 6 Low Noise Figure : NF=0.45dB (f=12GHz) 
® High Gain | ; Ga=11dB (f=12GHz) 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC 
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TOSHIBA 2-2M1A 


Weight : 0.016g (Typ.) 
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ELECTRICAL CHARACTERISTICS (Ta = 25°C) 
CHARACTERISTIC 


Gate Leakage Current Igss_ |Vps=0, Vags=—-2V p — | — | —2 
Drain Current Vps=1V, Vas=0 
Gate-Source Cut-off Voltage |VGS(OFF)| VDS=1V, Ip=100uA 


Forward Transfer 
Admittance LY fs| Vps=1V, Ip=20mA, f=1kHz 





Noise Figure Vps=1V, Ip=20mA, f=12GHz 
Associated Gain Vps=1V, Ip=20mA, f=12GHz 


CAUTION 


GaAs (Gallium Arsenide) is used in this product. The dust or vapor can be dangerous to humans. Do 
not break, cut, crush or dissolve chemically. Dispose of this product properly according to law. Do 
not intermingle with normal industrial or domestic waste. 


This device electrostatic sensitivity. Please handle with caution. 
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5.581 0.037 
0.117 —26 


0.084 | —40 
0.042 
0.047 | —166 

0.071 166 
0.086 139 
0.133 114 


S11 
ro 






0.070 


M 
T0070 








0.117 


| 90 
0.177 104 


ANG 

77 

71 

61 

51 

43 

34 

13 
5 A? 
71 —59 
48 


oe 

<_s 

Leu! 

| 0.087 | 51 
Led 

| 84 

| 0120 | 18 

ae 


| 
a 
st [oat 

17 
= 

—32 

—52 

~70 


_ 


57 
41 
25 


1 

1 

1 

1 
9 








705 


COMMON SOURCE 


921 


COMMON SOURCE 


2SK2331 


911 


O “én a ¥ 
OK 


Less 


Ty 
WW : a nhs i | ls 


Zs 


2, 
t/ 


4 
\ ees. 
| J 
SW, 
WY 
jo 
H 





25°C 
(UNIT : Q) 





COMMON SOURCE 
1V 
20mA 


S22 
Vps 
Ip 
Ta 


° 

° 

oO 
I 


MS 
oS 





COMMON SOURCE 
1V 


>ZoS ris 
MO = Es 
& xX Oo 1.0 
Late ae : 
Io nN = 
an) =) : ao 
Faso ROS aE S | 


706 


2$K2331 


CONSTANT NOISE FIGURE 
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GaAs N CHANNEL SINGLE GATE MODULATION DOPE TYPE 


2SK2 3 3 9 FIELD EFFECT TRANSISTOR 


SHF BAND LOW NOISE AMPLIFIER APPLICATIONS. Unit in mm 













e Low Noise Figure : NF=0.65dB (f=12GHz) 
® High Gain : Ga=11dB (f=12GHz) 








MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL 






Vaso 
Power Dissipation _———=dY=SPp 


Marking 
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. DRAIN 
4. SOURCE 


JEDEC —_ 
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TOSHIBA 2-2M1A 


0~0.1 


le ae 











Weight : 0.016g (Typ.) 


2 
ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


Gate Leakage Current Iass |Vps=0, Vegs=-2V 
Vpg=2V, Vos=0 
Gate-Source Cut-off Voltage |VGS (OFF) | VpDS=2V, Ip=100uA 


Forward Transfer 
Admittance [YFs| Vps=2V, Ip=1bmA, f=1kHz 





VpS=2V, Ip =T5mA, f= 12GHz 
Associated Gain | Gas | Vpg=2V, Ip=15mA, f=12GHz 


CAUTION 


GaAs (Gallium Arsenide) is used in this product. The dust or vapor can be dangerous to humans. Do 
not break, cut, crush or dissolve chemically. Dispose of this product properly according to law. Do 
not intermingle with normal industrial or domestic waste. 


This device electrostatic sensitivity. Please handle with caution. 
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S-PARAMETER 
COMMON SOURCE 
(Vpg=2V, Ip=15mA, Ta=25°C, Z)=500) 
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CONSTANT NOISE FIGURE 
NF min=0.55dB, Popt=0.17 2166, Ry =2.60 
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SILICON N CHANNEL DUAL GATE MOS TYPE 


FIELD EFFECT TRANSISTOR 3SK I 2 65 


TV TUNER, VHF RF AMPLIFIER APPLICATIONS. Unit in mm 
TV TUNER VHF MIXER APPLICATIONS. 





e Superior Cross Modulation Performance. 
e Low Reverse Transfer Capacitance : Crgg=0.03pF (Typ.) 
e Low Noise Figure : NF=1.4dB (Typ.) 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 
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Drain Power Dissipation | Pp | 150 | mW | 
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ELECTRICAL CHARACTERISTICS (Ta = 25°C) 
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Gate 1 Leakage Current Igiss |Vps=0, Vais==+7V, Va2s=0 
Gate 2 Leakage Current Ig2ss_ | Vps=90, Vgis=9, Vags==t7V 


Vais=-—4V, Vgas=—4V, 
Drain-Source Voltage V(BR)DSX Ip = 100A 
Drain Current ‘DSS Vps=sV, V =0, V =3V 
(Note) » VG1IS=Y¥, VG2S 
Vps=6V, Vag2s=sV, 
Gate 1-Source Cut-off Voltage |[VG1S(OFF) Ip= 100A — 
Vps=6V, Vais=sV, oe 
Gate 2-Source Cut-off Voltage |VG2S(OFF) Ip= 100A ; 
Vps=6V, Va29=3V 
Forward Transfer Admittance Ip=10mA, f= 1kHz 
Input Capacitance Vps=6V, Vags=3Vv 
Reverse Transfer Capacitance Ip=10mA, f=1MHz 
Vps=6V, Vgug=3V 
Noise Figure Ip=10mA, f=200MHz 


Note : Ipsg Classification O:0~2mA, Y:1~6mA 
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DRAIN CURRENT Ip (mA) 
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OUTPUT 
Ry,=500 


TE 


Ly : lmm¢ Ag Plated Copper Wire, 2 Turns, 8mm Ip 
Lg : lmm¢ Ag Plated Copper Wire, 2.5 Turns, 8mm Ip 


Fig.1 200MHz Gps, NF TEST CIRCUIT 
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SILICON N CHANNEL DUAL GATE MOS TYPE 


FIELD EFFECT TRANSISTOR 3SK1 2 T 
TV TUNER, UHF RF AMPLIFIER APPLICATIONS. Unit in mm 


TV TUNER, UHF MIXER APPLICATIONS. 


e Superior Cross Modulation Performance. 
« Low Reverse Transfer Capacitance : Crsgg = 0.03pF (Max.) 


e Low Noise Figure : NF=3.2dB (Typ.) 


MAXIMUM RATINGS (Ta = 25°C) 


Gate 2-Source Voltage 
/Drain Power Dissipation | PD 





Gate 1 Leakage Current Iagiss | Vps=0V, Vais==6V, Vag2g=0V 
Gate 2 Leakage Current Igess | Vps=0V, Vgis=0V, Vagg= +6V 


Vqais=-—4V, Vaggs=—-4V 

Drain-Source Voltage V(BR)DSX Ip=100uA 

ote 
Gate 1-Source Cut-off Voltage[VGiS(OFF)| VDS=6V, VG2s=38V, Ip=100KA |-1.5 
Gate 2-Source Cut-off Voltage [Va@oq(oOrr| VpS=6V, Vais=3V, Ip=100vA 
Forward Transfer Admittance] |Y¢g| NDS = MeN G2S 9 rrp neue 

f=1kHz 
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Input Capacitance Vps=8V, Vg2s=3V, Ip=10mA 
Reverse Transfer Capacitance f=1MHz 


D 
Gp 
Noise Figure f= 800MHz (Fig.1) 


Note: Ipsg Classification O:0~2mA, Y:1~6mA 
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Fig. 1 800MHz Gps, NF TEST CIRCUIT 
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7120 


3SK127 


CECE 
AH 





(MW) dd 
NOILVdISSIG WAMOd NIV 


AMBIENT TEMPERATURE Ta (°C) 


721 


SILICON N CHANNEL DUAL GATE MOS TYPE 


3SK1 46 FIELD EFFECT TRANSISTOR 


TV TUNER, UHF RF AMPLIFIER APPLICATIONS. 
TV TUNER UHF MIXER APPLICATIONS. 





Unit in mm 


e Superior Cross Modulation Performance. 
e Low Reverse Transfer Capacitance : Cygg=0.02pF (Typ.) 
e Low Noise Figure : NF=2.6dB (Typ.) 


MAXIMUM RATINGS (Ta = 25°C) 
















VD 
Drain Power Dissipation aa 


Marking 


OO540.05 


. GATE 1 

. GATE 2 

. DRAIN 

. SOURCE 


Drain-Source Voltage 13.5 
2 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION 


Gate 1 Leakage Current Iciss |Vps=90, Vais= £6V, Va2sg=0 
Gate 2 Leakage Current Ig2gss |Vps=0, Vais=0, Vags= £6V 


Drain-Source Voltage V (BR) DSX MCS ae Vqgs=-4V 


Drain Current | IDSS (Note) [VDS=6V, Vais=0, Va2s=3V 


Gate 1-Source Cut-off Vps=6V, Vaog=3V 
"GIS (OFF) ftp =100A mae 








M 


TYP. | MAX.| UNIT 


oo eB | 
on A 






Gate 2-Source Cut-off } Vps=6V, Vais=sV, 
Voltage VG28S (OFF) Ip=100nA 

Vps=8V, Va2s=3V, | 
Forward Transfer Admittance| [Y¢,| [p= 1UmAst tke 


Tapa Gapaciance ea oe er 
Reverse Transfer Capacitance | Crgg_ sD = 10mA, f=1MHz 

gag ee 

TS t0mA, 1 SbOM He (Fig) 


Note : Ipss Classification 0: 0~2mA 
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DRAIN CURRENT Ip (mA) 


INPUT 


Rg=500 SHIELD 





3SK146 


OUTPUT 
Ry, = 500 
@ 





1~20pF F.B 


1000pF 


10000pF 


| L000pF 
b 1000pF 
| 


383kQ 


F.B 1~20pF 


¥ RFC 2 CASE 


1000pF 


10000pF 


VpDSs 


Liy~L4: ¢0.8mm SILVER PLATED COPPER WIRE 

C: AIR TRIMMER TTA25A200A (MURATA MFG. Co., LTD. ) 
RFC 1: ¢0.35mm COPPER WIRE 3mm ID, 7T 
RFC 2: 60.35mm COPPER WIRE 3mm ID, 10T 


Fig.1 800MHZ Gps, NF TEST CIRCUIT 


Ip — Vps 


= COMMON SOURCE 
Ta=25°C 
VG2s=3V 
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DRAIN-SOURCE VOLTAGE Vps (V) 
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DRAIN CURRENT Ip (mA) 
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DRAIN-SOURCE VOLTAGE Vps _ (V) 


3SK146 


Ip — Va2s 


COMMON SOURCE 


COMMON SOURCE 
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SN 








(yu) GC] LNaYUNO Nivud 


GATE 2-SOURCE VOLTAGE Vags_ (V) 


GATE 1-SOURCE VOLTAGE Vag (V) 


(aP) HN WaNDId ASION 


=3V 
10mA 
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(gu) [3x] 
AONVLLINGVY YAASNVUL GUVMYOd 


GATE 1-SOURCE VOLTAGE Vqig (V) 


DRAIN-SOURCE VOLTAGE Vps (V) 


Gps — VG2s 


= 25°C 


os 
EH 


(sw) Slq GONVLIdaOSNS LOAdNI 


Vps) +RxX10mA 


BIAS CIRCUIT 
at Vas 


Vpp=6V (= 


(qp) “4g NIVD YAMOd 


=3V 





= 25°C 
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INPUT CONDUCTANCE gig (mS) 


7124 


3SK146 


(mS) 


FORWARD TRANSFER CONDUCTANCE ggg 


ee | 
REVERSE TRANSFER CONDUCTANCE grg 





COMMON SOURCE 





(sur) [SJx| 
AONVLLINGY YAISNVUL GUVMYO 


COMMON SOURCE 








(s7/) SAq 
FAONVLIdIOSNS UAASNVUL ASUAATY 





(Mu) Gg NOILVdISSIG YAMOd NIVUA 


COMMON SOURCE 





(sur) 5°q AONVIdFOSNS LNdLNO 


(°C) 


AMBIENT TEMPERATURE Ta 


125 


(mS) 


OUTPUT CONDUCTANCE gos 


SILICON N CHANNEL DUAL GATE MOS TYPE 


3SK1 D T FIELD EFFECT TRANSISTOR 


TV TUNER VHF MIXER APPLICATIONS. 
VHF RF AMPLIFIER APPLICATIONS. 





Unit in mm 















e High Conversion Fain: Gog =24.5dB (Typ.) 
e Low Noise Figure : NF¢@g =3.3dB (Typ.) 







MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC 


Drain-Source Voltage 
Gate 1-Source Voltage VGI1S 
Gate 2-Source Voltage Vq2s 















Drain Power Dissipation | Pp 150 ; a 
Channel Temperature 125 ; ees : S 
Storage Temperature Range —55~125 3 DRAIN 

4, SOURCE 


Marking 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION 


Gate 1 Leakage Current Igiss |Vps=0, Vais==t6V, Vqg2gs=0 
Gate 2 Leakage Current Iggss =|Vps=0, Vqis=0, Vaggag= +6V 


Drain-Source Voltage V (BR) DSX Lae Vq2s= —-4V, 


Drain Current [Tp qNate) [Vs=6V. Veus=0, Vans=3V 
V > 


Gate 1-Source Cut-off Vps=6V, Vq2s=3V 
—e YG@US (OFF) fy =1004A oe 
Gate 2-Source Cut-off Vps=6V, Vais=sV, 
Voltage VG2S (OFF) Ip =100nA 
: Vps=6V, Va2as=sV, 
Forward Transfer Admittance| |Y¢¢| fy dma #1 He 
Input Capacitance | Ciss IVpg =6V, Vags=3V, 
Reverse Transfer Capacitance Cree ED =10mA, f=1MHz 
Gcs__|vpp=10V, f=200MHz 
f= 245 Mz (600m V rms) (Fig. 


Note : Ipsg Classification Y:3~7mA, GR: 6~14mA 













MI TYP. | MAX. | UNIT 


oo Or : 
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3SK151 





fj=245MHz 50 Ly ipl , 
3 14 1000pF 
Ont nns TIL fo =45MHz 
=| et 50Q 
om) = eo 
tam! O jor 
| talk #2 
4pl 1000pF = +A Fe ab 
fs=200MHz @——-+ = 
50Q Baie I ee 
C fe Eo S 
Le Be 2% m STST 35 - 
os Fron Be. ten ee “ = 
(en) 
re es e 
fen) pas re 
to 
fo fx Fy di 
jar) jo jor 
(on) (an) © 
=| iE = | 
jon) (an) © 
ra r+ re 
Vai (=1.35V) V2 (=5.5V) Vpp (=10V) 


DRAIN CURRENT Ip (mA) 





L1: ¢6.5mm BOBBIN WITH FERRITE CORE, ¢0.7mm UEW, 2T 

L2: ¢6.5mm BOBBIN WITH FERRITE CORE, ¢0.7mm UEW, 2T 

L3 : 3mm ID, 60.5mm UEW, 4T 

L4: ¢8mm BOBBIN WITH FERRITE CORE, ¢0.35mm UEW, 7T 
RFC : 100“H 


Fig.1 200MHz Gcs, NFcs TEST CIRCUIT 


COMMON SOURCE 
Ta=25°C 









































DRAIN CURRENT Ip (mA) 
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DRAIN-SOURCE VOLTAGE Vps (V) DRAIN-SOURCE VOLTAGE Vps (V) 


7127 


3SK151 


(mS) 








oO 


ACACIA 
CANCLENAT, 
CCAS 
COST. 
COOP 
CCECEEE NT. 
CCeCeeeen 


2.0 


(ia 
Yfs — f 


Ip — Vq@2s 
FORWARD TRANSFER CONDUCTANCE ggg 





25°C 
6V 
INPUT CONDUCTANCE gig (mS) 


GATE 2-SOURCE VOLTAGE Vggs (V) 


COMMON SOURCE 
Ta= 
Vps 





(gu) Yq 
AONVLdIAOSNS YAASNVUL CUVMUOA 
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ERNNGNR GHEE 
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| SSAA 

TTT PS. 

SnnEED. | 
~T TT . 
BLE 


(uS) 








wiih 


YS 


af 


COMMON SOURCE 





Ce). 
i. <4 





REVERSE TRANSFER CONDUCTANCE rg 


25°C 
GATE 1-SOURCE VOLTAGE Vqjg (V) 


GATE 1-SOURCE VOLTAGE Vqis (V) 


COMMON SOURCE 


COMMON SOURCE 


Ta 





o o oO oO oO o oO} oO oO oO oO =) oO © | 
ido} ive) =< oD N = ico} wo wt oD N rat 
(ym) Gy LNaYYNd Nivua (su) [Sal (gs) S4q 


SONVLLINGV UAISNVUL GUVMYOT AONVLAIOSNS UAASNVUL ASHAATY 
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OUTPUT SUSCEPTANCE bos (mS) 


CONVERSION GAIN Gcs_ (dB) 


CONVERSION GAIN Gcs_ (dB) 


COMMON SOURCE 
Ta=25°C 

Vps=6V 
VG2s=3V 
Ip=10mA 





0 0.2 0.4 0.6 0.8 1.0 
OUTPUT CONDUCTANCE gos (mS) 


Gcs, NFcs — Vae2s 


PETE Ty 


i?’ 
Q 
n 
or 


on 


> 


Zz 

rx 
?) 
n 


ia 
ae | 
Boas 


tne See 





6 
GATE 2-SOURCE VOLTAGE Vagos _ (V) 


Gcs, NFcs — Vpp 










30 





COMMON SOURCE 
Ta=25°C, Fig.1 
28 Ip=6mA 






fg =200MHz 
fp, = 245MHz 


>= 
TTTLITLISS 7geee ens 
Seeee sco 
th Hf 







|, (WITHOUT fy, INPUT) 


pecan soe ecaee 
ee 3.0 


2 8 10 12 14 








SUPPLY VOLTAGE Vpp (V) 


NOISE FIGURE NFcs (dB) 


NOISE FIGURE NFcs (dB) 
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DRAIN POWER DISSIPATION Pp (mW) 


CONVERSION GAIN Ges (dB) 


CONVERSION GAIN Gcs_ (dB) 













HS 
Co PEEP ‘ie 


AMBIENT TEMPERATURE Ta (°C) 





50 100 125 


Gcs, NFcs — Ip 


COMMON SOURCE 

Ta =25°C, ted 

Vpp= 10V 

VGiee aN (WITHOUT f],, INPUT) 
Ae PUT=500mMVyms 
S=200MHz, fy,=245MHz 























DRAIN CURRENT Ip (mA)(WITHOUT f,, INPUT) 


Gcs, NFcs — fL INPUT 


COMMON SOURCE pp} | 
Ta=25°C, Fig.1 = al 

Vpp =10V ala fe 
Vqg=5.5V Cee es a ee 
Vq1=1.35V 
fg = 200MHz 
26) fy =245MHz 







































0 100 200 300 400 500 600 700 800 
LOCAL INPUT LEVEL fy, INPUT (mVyms) 


3SK151 


NOISE FIGURE NFcs (dB) 


NOISE FIGURE NFcs (dB) 


SILICON N CHANNEL DUAL GATE MOS TYPE 


3SK 1 h43 FIELD EFFECT TRANSISTOR 


TV TUNER, UHF RF AMPLIFIER APPLICATIONS. 
TV TUNER VHF WIDE BAND RF AMPLIFIER APPLICATIONS. 





Unit in mm 


e Superior Cross Modulation Performance. 
e Low Reverse Transfer Capacitance : Crgg=0.025pF (Typ.) 
e Low Noise Figure : NF=2.6dB (Typ.) 


MAXIMUM RATINGS (Ta = 25°C) 
















Storage Temperature Range —55~125 


. GATE 1 
GATE 2 

. DRAIN 

. SOURCE 


0.05+0.05 


Marking 





Weight : 0.013g 
ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION 






MI TYP. | MAX. 


S 










Gate 1 Leakage Current Icgiss lVps=0, Vais==+6vV, Vageas=0 +50 
Gate 2 Leakage Current Igeass |Vps=0, Vgis=0, Vagg= +6V +50 


co 
on A 


Drain-Source Voltage V (BR) DSX Ne N G26 = 8¥) 


Drain Curent [pg qvate) [Vs=6V. Ve1s=0. Vaas=3V 


Gate 1-Source Cut-off Vps=6V, Vaos=3V, 

Voltage VG1S (OFF) I) =100 nA —1. 
Gate 2-Source Cut-off Vps=6V, Vaig=3V, 

Forward Transfer Admittance l¥F5| ica ‘Ges 









on 
poet 


a" 
— 
o 
oa|e 
C1! Od —_ _ we) 














aput Capacitance | Css Vpg=6V, Vang=8V ia| 27 
Reverse Transfer Capacitance | Crsg _[D= 10mA, f= 1M = fos 
Power Gain + Gs Wg =6V, Vgag=aV. i85| — | a3 
NF Ip=10mA, f=800MHz(Fig.1) | — | 2.6] 4.0] dB | 





Note : Ipssg Classification 0: 0~2mA 
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DRAIN CURRENT Ip (mA) 


3SK153 


INPUT OUTPUT 
Re = 500 SHIELD Rp =500 
SN OQ 









1~20pF 7B O ~ O FB 1~20pF 
p FB Q a O p 
' 
RFC 1 = '1000pF = RFC 2 CASE 
: 7 
e b 1000pk 
axe I 
faa) | 
1000pF oc 1000pF 
zs 1000pF a oe 
fon) oO © 
fon) a © 
on) (eps fon) © 
(=) ave (-) CO 
rH fam) ce rt 
ina) 
| VG2s VpS 
VGis 


LI~L4: 0.8mm SILVER PLATED COPPER WIRE 

C: AIR TRIMMER TTA25A200A (MURATA MFG. Co., LTD. ) 
RFC 1: ¢40.35mm COPPER WIRE 3mm ID, 7T 
RFC 2: 460.35mm COPPER WIRE 3mm ID, 10T 


Fig.1 800MHz Gps, NF TEST CIRCUIT 


Ip —- Vos Ip — Vps 






























































60 COMMON —}—f vepsea.v= 
SOURCE — 
oe 50| VG1is=3V as 
Pies aaeense= 
= y 3 = 
SORE Peet 
a 30 J. __. ee 
io) ane ooo 
“9 ; 
© 20 i a eS Co oe ee 
| eceRcLEee 
Pee eee 
0 2 4 6 8 10 0 2 4 6 8 10 
DRAIN-SOURCE VOLTAGE Vps_ (V) DRAIN-SOURCE VOLTAGE Vps_ (V) 
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3SK193 


Ip — Vais Ip — Va2s 


COMMON SOURCE 
Vps=6V 
Ta = 25°C 












































DRAIN CURRENT Ip (mA) 
DRAIN CURRENT Ip (mA) 




















GATE 1-SOURCE VOLTAGE Vqjg_ (V) 





lYfs] - VGis 


COMMON SOURCE 
Vps=6V 

















FORWARD TRANSFER ADMITTANCE 
[Y¥fs{ (mS) 


\GREEEEE 


— 





THREE 
Eu ee slide tage a 


DRAIN POWER DISSIPATION Py (mW) 
an 
EP aeeeee 


ei al || 





AMBIENT TEMPERATURE Ta _ (°C) 





























Gps — VG2S 

COMMON 

SOURCE 

Ip=10mA 

f=800MHz ma = 
6Q Q ae 
= = : Vpp 
é Z & 
Z g z, 7 R=2000 

< 
S © S 
oe Fo ea Vpp=6V 
[xy {x} ca 
5 = S (=Vps) +Rx10mA 
of 
r A at VG2s=3V 
f=800MHz 
Ta=25°C 
—2 -1 0 1 2 3 4 
DRAIN-SOURCE VOLTAGE Vpg (V) GATE 2-SOURCE VOLTAGE Vagg (V) 
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POWER GAIN Gps (dB) 


(mS) 


bfs 


FORWARD TRANSFER SUSCEPTANCE 


(mS) 


OUTPUT SUSCEPTANCE bos 








COMMON SOURCE 











Vps=6V e 
Va2s=3V ge, 
Ip=10mA Zz 
{=} 
jew 
e) 
S 
fx 
fQ 
eI 
oO 
Z 








0 
50 100 300 500 1000 
FREQUENCY f (MHz) 


Yfts — f 
FORWARD TRANSFER CONDUCTANCE ggg (nS) 
30 5 10 15 20 25 30 


COMMON SOURCE 
Vps=6V 
Vq2s=3V 
Ip=10mA 
































COMMON SOURCE 
Vps=6V 
VG2s=3V 
Ip=10mA 

Ta=25°C 





0 02 O04 06 08 10 12 
OUTPUT CONDUCTANCE gos (mS) 
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(mS) 


INPUT SUSCEPTANCE bis 


REVERSE TRANSFER SUSCEPTANCE 
brs (zu) 


3SK153 








COMMON SOURCE 
Vps=6V 
VG2s=3V 
Ip=10mA 

Ta =25°C 














8 10 
INPUT CONDUCTANCE gig (mS) 


oe 
REVERSE TRANSFER CONDUCTANCE  grg (4S) 
—100 0 100 200 300 400 500 


: ia Meee 
4 Cd 
LY < COMMON SOURCE 
0 : ; Vps=6V 
VG2s=3V 
Ip=10mA 
Ta = 25°C 








SILICON N CHANNEL DUAL GATE MOS TYPE 


3SK 1 6 0) FIELD EFFECT TRANSISTOR 


TV TUNER, VHF RF AMPLIFIER APPLICATIONS. 
TV TUNER VHF MIXER APPLICATIONS. 





Unit in mm 


e Superior Cross Modulation Performance. 
e Low Noise Figure : NF=2.1dB (Typ.) 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 







Drain Power Dissipation | Pp | 160 |_mW 





Storage Temperature Range —55~125 


Marking 





Weight : 0.013¢g 
ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC »YMBOL TEST CONDITION 


Gate 1 Leakage Current Icgiss |Vps=0, Vais==+6V, Va2s=0 
Gate 2 Leakage Current Ig2ss lVps=0, Vagis=0, Vags=+t6V 


Drain-Source Voltage V (BR) DSX aa Vq2s= —4V, 


IDSS (Note) \VDS=8V, Vais=0, Vq2s=3V 


Gate 1-Source Cut-off Vps=s6V, Vagg=3V, 
Voltage VG@1S (OFF) y= 100 nA —1.5 


Gate 2-Source Cut-off Vps=6V, Vaisg=3V 









MI TYP. | MAX. 


cS 






+ 
on 
ron) 


a" 

7 

on 
EP 
or 
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_ 
© 















Perit ni] Bal pC | — | | — [os 
[apt Capcinnss {Gin Wvog=sv. Vougesv, [= {al 4a or 
Reverse Transfer Capacitance | Crgg ID=10mA, f=1Me = fons 
ce Wrocee cae as[ sf — |B 
Ip=10mA, f=00MHe (Fig) [— | 21) 35] B 





Note : Ipgg Classification 0: 0~2mA 
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DRAIN CURRENT Ip (mA) 





0 poof 


3SK160 


INPUT OUTPUT 
Rg = 502 SHIELD RL=500 





C FB ®@ ™ 0 F.B 1~20pF 
1~20pIF € 
| 
RFC 1 =< '1000pF = RFC 2 CASE 
| 
e h 1000pF 
pals « | 
faa) | 
1000pF om} | 1000pF 
oS toodpF | LS a. 
fon) @ (on) 
[en) (an) jan) 
(an) ee fon) (on) 
© hd (om) fan) 
rt (an) re rd 
ina) 
I VqG2s VDs 
VGis 


L1~L4: ¢0.8mm SILVER PLATED COPPER WIRE 

C: AIR TRIMMER TTA25A200A (MURATA MFG. Co., LTD. ) 
RFC 1: ¢0.35mm COPPER WIRE 3mm ID, 7T 
RFC 2: 460.35mm COPPER WIRE 3mm ID, 10T 


Fig.1 500MHz Gps, NF TEST CIRCUIT 
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4 6 8 10 
DRAIN-SOURCE VOLTAGE Vps (V) DRAIN-SOURCE VOLTAGE Vps (V) 


7135 


3SK160 


BERBERS 
cree 
Hage 


Coot 
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Ip — VqG2s 


REM MER ERA, |) 





COMMON SOURCE 
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GATE 2-SOURCE VOLTAGE Vggs (V) 


GATE 1-SOURCE VOLTAGE Vqjs (V) 


So 
re) 
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«CEE 
COCeee A 
Bini rdcis 
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(gu) [Sx] 
FONVLLINGVY YHISNVUL CUVMYOA 


AMBIENT TEMPERATURE Ta (°C) 


Gps — VG2S 


GATE 1-SOURCE VOLTAGE Vqjg (V) 


Gps; NF — VpDSs 


24 


BIAS CIRCUIT 
=6V(=Vps)+R 


VppD 


(qp) S45 NIVD WAMOd 


(aP) AN WYN ASION 
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(qp) “4 NIVD UWAMOd 


at Vg2s=3V 
25°C 


500MHz, Ta 
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GATE 2-SOURCE VOLTAGE Vggs_ (V) 


DRAIN-SOURCE VOLTAGE Vps (V) 


736 


FORWARD TRANSFER SUSCEPTANCE brs (mS) POWER GAIN Gps (dB) 


(uS) 


REVERSE TRANSFER SUSCEPTANCE brs 


COMMON SOURCE 
Vps=6V 
VG2s=3V 
Ip=10mA 





50 100 300 1000 


FREQUENCY f (MHz) 


Yfgs — f 
FORWARD TRANSFER CONDUCTANCE ggg (mS) 
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NOISE FIGURE NF (dB) 
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INPUT SUSCEPTANCE bjs (mS) 


OUTPUT SUSCEPTANCE bog (mS) 


COMMON SOURCE 
Vps=6V 
VG2s=3V 
Ip=10mA 
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3SK160 
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0.7 


OUTPUT CONDUCTANCE gog (mS) 


SILICON N CHANNEL DUAL GATE MOS TYPE 


3SK1 Gg A FIELD EFFECT TRANSISTOR 


TV TUNER, VHF RF AMPLIFIER APPLICATIONS. 
FM TUNER APPLICATIONS. 





Unit in mm 









e Superior Cross Modulation Performance. 
e Low Reverse Transfer Capacitance : Crgg=0.015pF (Typ.) 
e Low Noise Figure : NF=1.1dB (Typ.) 





MAXIMUM RATINGS (Ta = 25°C) 


















Wp 
Gate 1-Source Voltage VGi1s 
Drain Power Dissipation | Pp 





S 


. 3. DRAIN 
4. SOURCE 


Marking 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION 











MI TYP. |MAX.| UNIT 


= | 
Gate 1 Leakage Current Igiss ae a VGisS AV 

Gate 2 Leakage Current Igass ae ees 

Drain-Source Voltage V (BR) DSX ee. G25 3% 


inss__|Vns=6V, Vars=0, Vaas=4V 


Ge 

nn 

a) 

DS 
B 


I+ 
On 
o 


Gate 1-Source Cut-off Vps=68V, Vqg2s=4V 

Gate 2-Source Cut-off , Vps=6V, Vais=4V 
; Vps=6V, Vaasg=4V 

Forward Transfer Admittance| [Y¢z| Ij 10m Foy 


Input Capacitance Vps=68V, Ve2os=4V, 
Reverse Transfer Capacitance Ip=10mA, f=1MHz 
Power Gain | Gps | Vpg=6V, Vgag=4V, 


Ip = 10mA, = 200MH (Fig 1) 
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OUTPUT 


INPUT A= o0e 





L1 : lmm¢ Silver Plated Copper Wire, 2 Turns, 8mm ID 
L2 : lmm¢ Silver Plated Copper Wire, 2.5 Turns, 8mm ID 
Fig.1 200MHz, Gps NF TEST CIRCUIT 


Ip - Vps 


COMMON SOURCE 
Vais=4V 
Ta =25°C 


COMMON SOURCE 
VG2s=4Vv 


























DRAIN CURRENT Ip (mA) 
DRAIN CURRENT Ip (mA) 
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DRAIN CURRENT Ip (mA) 








— : 
— 


Za 
= 
— 








DRAIN CURRENT Ip (mA) 


| \\ 











: 
7 
Z 
: 
E 


AN LY AAR 


all Wesel ieee 
alola 





GATE 1-SOURCE VOLTAGE V@qjs (V) GATE 2-SOURCE VOLTAGE Vgqgs (V) 
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(su) [9a sd sd 
WONVLLINGY UIASNVUL GUVMHO (gp) °"D NIVD YaMOd (ap) ®'D NIVD YaMOd 


GATE 2-SOURCE VOLTAGE Vggs (V) 


740 


GATE 2-SOURCE VOLTAGE Vgagsg_ (V) 


COMMON SOURCE 
Vps=6V 
Vg2s=4V 





(mS) 


Ta =25°C 











INPUT SUSCEPTANCE bj, 





INPUT CONDUCTANCE gig (mS) 
Vege 
REVERSE TRANSFER CONDUCTANCE § gyg (mS) 
—0.04 —0.02 0 0.02 0.04 


COMMON 
SOURCE 
Vps=6V 
VGas=4V 


| 
= 
= 
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REVERSE TRANSFER SUSCEPTANCE 
| 
° 
oO 
SS 





~—0.04 


250 
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200 
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100 
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DRAIN POWER DISSIPATION Pp 





AMBIENT TEMPERATURE Ta_ (°C) 
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(mS) 


FORWARD TRANSFER SUSCEPTANCE 
bes 


(mS) 


OUTPUT SUSCEPTANCE bogs 


3SK199 





Yfs — f 
FORWARD TRANSFER CONDUCTANCE gf (mS) 
4 6 8 10 12 14 16 
0 
COMMON SOURCE 
Vps=6V 
_2| VG2s=4V 


Ta = 25°C 























—10 








COMMON SOURCE 
Vps=6V 


Va2s=4V 
Ta =25°C 








OUTPUT CONDUCTANCE gog_ (mS) 


SILICON N CHANNEL DUAL GATE MOS TYPE 


3SK1 9 9 FIELD EFFECT TRANSISTOR 


TV TUNER, UHF RF AMPLIFIER APPLICATIONS. 





Unit in mm 


e Superior Cross Modulation Performance. 
e Low Reverse Transfer Capacitance : Crgg=0.015pF (Typ.) 
e Low Noise Figure : NF=1.9dB (Typ.) 


MAXIMUM RATINGS (Ta = 25°C) 


OO05+0.05 


Drain Power Dissipation 


| GATE 2 
| DRAIN 
_ SOURCE 


Channel Temperature 
Storage Temperature Range 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT 
iss _[yggged 
wos |ygige aed 













Fr 

nn 

— 

5 
a 





iss Vps=eV, Vois=0, Vaas=aV 
Gate 1-Source Cut-off Vps=6V, Vqas=4V, 
Voltage V@1s (OFF) [tp 100,/a 


nput Capacitance ; 1. 
Crsp__|1D=10mA, f= IME 
ea 
Ip=10mA, f=800MHz (Fig.1) 


pt 
bo 


e 
on) 
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= 
or 
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INPUT OUTPUT 
Res: Pa Ry,=500 
(e Q 






C L2 F.BP > OFB L4 C 
1~20pF v CE) 7 1~20pF 
RFC 1< '1000pPF 3 RFC 2 CASE 
Hh 1000pF 
a3 Se 
fag) t 
1000pF oo) | 1000pF 
a 1000pF =) a 
(enn) oO So 
SG o S 
© hd oO CS 
rm or) re re 
iam) 
4 VGgg2s Vps 
VqGis 


L1~L4 : ¢0.8mm SILVER PLATED COPPER WIRE 

C : AIR TRIMMER TTA25A200A (MURATA MFG. Co., Ltd.) 
RFC 1: 60.35mm COPPER WIRE 3mm ID, 7T 
RFC 2: ¢0.35mm COPPER WIRE 3mm ID, 10T 


Fig.1 800MHzZ Gps, NF TEST CIRCUIT 


143 


3SK199 








CoO 
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COC 
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aT SSS 


(vw) Gl INGYYNO Nivud 











Ip — Vps 


COMMON SOURCE 
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DRAIN-SOURCE VOLTAGE Vps (V) 


DRAIN-SOURCE VOLTAGE Vps (V) 
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COMMON SOURCE 





Ta=25°C 
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COMMON SOURCE 





(vu) Gl INaYUNO NIVYa 


Ly 


GATE 2-SOURCE VOLTAGE Vqgg_ (V) 


GATE 1-SOURCE VOLTAGE Vqis (V) 


lYfs| — Ip 


COMMON SOURCE 
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(sur) |SFx| 
FONVLLINGY YAIASNVUL GUVMYOA 
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COMMON SOURCE 





(gu) |S3x| 
HONVLLINGVY YUAISNVUL GYUVMYO 


DRAIN CURRENT Ip (mA) 


GATE 1-SOURCE VOLTAGE Vqig (V) 
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POWER GAIN Gps (4B) 


POWER GAIN Gps (dB) 


INPUT SUSCEPTANCE bjs (mS) 








Gps — VG2S 





BIAS CIRCUIT 


Vpp 
VG2s 
7 R(=200Q) 


Vpp=6V (=Vpg) +2002. (=R) 





X10mA 


M 
: 
r 
| 


at Vgas=4v 


ea I ed 


f=800MHz, Ta=25°C 


a 0 2 4 6 8 10 
GATE 2-SOURCE VOLTAGE Vcags_ (V) 


COMMON SOURCE 
Vaas=4V 
Ip=10mA 
f=800MHz 





DRAIN-SOURCE VOLTAGE Vps (V) 


Yis — f 


COMMON SOURCE 
Vps=6V 
VG2s=4V 








INPUT CONDUCTANCE gig 


(mS) 


(dB) 


NOISE FIGURE NF 
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(pF) 


POWER GAIN Gps (4B) INPUT CAPACITANCE Cigs 


(mS) 


FORWARD meg SUSCEPTANCE 
fs 





Ciss — VG2S 


COMMON SOURCE 
Vps=6V 


VGis: Vaas=4Vv 
Ip=10mA 
f=1MHz 











GATE 2-SOURCE VOLTAGE Vas (V) 









Vps=6V 
Vqa2s=4V 
f=800MHz 





ie eee 
8 12 1 20 


Aan Se ee 
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12 1.5 
0 4 6 24 
DRAIN CURRENT Ip (mA) 

Yfs — f 
FORWARD TRANSFER CONDUCTANCE gfe (mS) 

0 4 8 12 16 20 24 


COMMON SOURCE 
Vps=6V 
Va2s=4V 
Ip=10mA 








3SK199 


(dB) 


NOISE FIGURE NF 


3SK199 


rs — f 
REVERSE TRANSFER CONDUCTANCE gyg_ (mS) 
—0.02 0 0.02 0.04 0.06 0.08 0.1 







COMMON SOURCE 
Vps=6V 

Va2s=4V 
Ip=10mA 


0.04 

















REVERSE TRANSFER SUSCEPTANCE 





TAP SRR eRe 
See SER Ee 
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See Asnee 
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DRAIN POWER DISSIPATION Pp (mW) 


sa 


AMBIENT TEMPERATURE Ta (°C) 
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OUTPUT SUSCEPTANCE bog (mS) 





COMMON SOURCE 
Vps=6V 
Va2s=4V 
Ip=10mA 


Ta =25°C 
0.4 0.8 1.2 1.6 2.0 





OUTPUT CONDUCTANCE gos (m5) 





2.4 


SILICON N CHANNEL DUAL GATE MOS TYPE 


FIELD EFFECT TRANSISTOR 3 SK2 0) 7 | 


TV TUNER, UHF RF AMPLIFIER APPLICATIONS. Unit in mm 





e Superior Cross Modulation Performance. 


° Low Reverse Transfer Capacitance : Crgg=0.015pF (Typ.) 


e Low Noise Figure : NF=1.9dB (Typ.) 
MAXIMUM RATINGS (Ta = 25°C) 







Drain-Source Voltage 

Gate 1-Source Voltage VGis 

Gate 2-Source Voltage VG2s Sas 

Drain Curent) 80 |v 
cho | 125 


GATE 1 

GATE 2 
. DRAIN 
. SOURCE 


Drain Power Dissipation 


I 
Chanel Temperature 
Storage Temperature Range —55~125 










ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION 


Gate 1 Leakage Current Igiss |Vps=0, Vagis= =+6V, Vg2gs=0 | 
Gate 2 Leakage Current Igess | Vps=0, Vgis=0, Vagag= +6 =e 


=U, =U, =—L V 
Drain-Source Voltage V(BR)DSX Se “GZS 5 13.5 






os atc 
; Vps=6V, Vagos =4.5V 

Gate 1-Source Cut-off Voltage |VG1S(OFF) Ip=100/A F V 

Vps=6V, Vais=4V, 

Gate 2-Source Cut-off Voltage |VG2S(OFF) Ip = 100A 1.0 V 

Forward Transfer Admittance ly fo] aN icons 

Input Capacitance Vps=6V, Vqggg=4.5V ; 

Reverse Transfer Capacitance Ip=10mA, f=1MHz 

Vps=6V, Veog=4.5V 

Ip =10mA, £=800MHe (Fig.D 

















is je So 
00 ron) on 


Marking 
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INPUT OUTPUT 
Rg =500 SHIELD p, =500 
(9) 2) 







FB CASE 
wy, 

1000pF 3RFC 2 
H 1000pF 


1000pF 


10000pF 
10000pF 


Ly~L4 : 0.8mm SILVER PLATED COPPER WIRE 

C : AIR TRIMMER TTA25A200A (MURATA MFG. Co., Ltd.) 
RFC 1: ¢0.35mm COPPER WIRE 3mm ID, 7T 
RFC 2: 60.35mm COPPER WIRE 3mm ID, 10T 


Fig.1 800MHz Gps, NF TEST CIRCUIT 
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Ip — Vps 
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DRAIN-SOURCE VOLTAGE Vps (V) 


DRAIN-SOURCE VOLTAGE Vpgs (V) 


Ip — Vqa2s 
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(yu) CG] INaYUNO NIvud 


GATE2-SOURCE VOLTAGE Vgqgs (V) 


GATE1-SOURCE VOLTAGE Vqjs (V) 


Ries 





(su) |SIq| 
AINVLLINGVY YAASNVUL GUVMYOd 








(su) |S3q| 
AONVLLINGY UAISNVUL CUVMUOd 


DRAIN CURRENT Ip (mA) 


GATE1-SOURCE VOLTAGE Vqjsg (V) 
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Ciss — VG2S 


Gps — VG2s 
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(ad) SSlg TONVLIOVdVO LNdNI 


BIAS CIRCUIT 


=4.5V 


Vais : Va2s 
=25°C 


Ta 


=6V(=Vps) 
+2000, (=R)X10mA 


Q 
Q 
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(ap) ®49 NIVD WAMOd 


=4.5V 


at Vaas 





= 25°C 


800MHz, Ta 
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GATE2-SOURCE VOLTAGE Vggs_ (V) 


GATE2-SOURCE VOLTAGE Vggsg (V) 





(qP) AN WuUNDId ASION 
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Yfg — f 
FORWARD TRANSFER CONDUCTANCE ggg (mS) 
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COMMON SOURCE ane f 
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(gu) SJq 
AONVLIAOSNS UAASNVUL GUVMYOA 


(gu) S¥q AONVLdZOSNS LONdNI 





INPUT CONDUCTANCE gig (mS) 
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Vossen t 
REVERSE TRANSFER CONDUCTANCE grg 


(mS) 


0 0.02 0.04 0.06 0.08 0.1 


—0.02 


=6V 
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Vps 
VG2s 
Ip= 














(gw) %%q FONVLdAOSNS LANdLNO 


=4.5V 
10mA 
25°C 


Vps=6V 


COMMON SOURCE 
VG2s 
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(gu) S4q 
AONVIGHOSNS UAASNVUL ASUAATU 


2.4 
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1.6 
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(mS) 


OUTPUT CONDUCTANCE gos 





SEERA. 
veh ei a eee 
So S oS i) i) oa? 
wo o uw Oo uw 

N N = — 





(mu) Ug NOILVdISSIG YAMOd NIVUG 


(°C) 


AMBIENT TEMPERATURE Ta 
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SILICON N CHANNEL DUAL GATE MOS TYPE 


3SK2 2 5 FIELD EFFECT TRANSISTOR 


TV TUNER, VHF RF AMPLIFIER APPLICATIONS. 
FM TUNER APPLICATIONS. 
TV TUNER, UHF RF AMPLIFIER APPLICATIONS. 


Unit in mm 


e Superior Cross Modulation Performance. 
e Low Noise Figure : NF=2.0dB (Typ.) 


MAXIMUM RATINGS (Ta = 25°C) 









| 
Gate 1-Source Voltage VG1s 
Gate 2-Source Voltage Vqag2s 
5 


0.0540.05 


. GATE 1 

. GATE 2 
. DRAIN 

. SOURCE 






Drain Power Dissipation | Pp 
Channel Temperature 
Storage Temperature Range 


Marking 


T ste 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION 


Gate 1 Leakage Current Iciss |/Vps=0, Vaigs==+6V, Vg2g=0 
Gate 2 Leakage Current Ig2gss_ = |Vps=90, Vgis=0, Vagag= +6V 


Drain-Source Voltage V (BR) DSX ae Va29= —4V, 
ear 


Gate 1-Source Cut-off Vps=68V, Vaas=4.5V, 

Voltage VGI1S (OFF) [Ij =100uA 

Gate 2-Source Cut-off Vps=8V, Vois=4V, 

Voltage VG2S (OFF) |= 100A as 





MI TYP. | MAX, 







4) 


x 
on 4 
C 
— 
Gg 
— 


ra) 
ro) 
pol rol] pw = 
m}loliwr] ee o 


; Vps=8V, VGg29=4.5V 
Forward Transfer Admittance] |Y¢g| Ip=10mA, f=1kHz 
Input Capacitance | Ciss __fvng 6V, Va29g=4.5V 
Reverse Transfer Capacitance | Crsg ss (p= 10mA, f=1MHz 
Power Gain | psp g= 6, Vgag=4.5V, 
Noise Figure | NF [ip=10mA, #=500MHa (Fig. 
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fa 
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DRAIN CURRENT Ip (mA) 


VY ___ 
y= 





3$K225 


INPUT OUTPUT 
Rg =5002 SHIELD Rp =500 
Q Q 





C L2 FBP ES OFB L4 C 
1~20pF ve CE) v 1~20pF 
RFC 1° '1000pF 3RFC 2 CASE 
Hh 1000pF 
edb | 
%) ' 
1000pF os 1000pF 
a 1000pF Fe zt 
(ons) fan) (on) 
(on) oO (ow) 
s ¢& = = 
re ae a re 
en © C) 
6  VGe2s Vps 
VGis 


L1 L4 : 0.8mm SILVER PLATED COPPER WIRE 

C : AIR TRIMMER TTA25A200A (MURATA MFG. Co., Ltd.) 
RFC 1: 40.835mm COPPER WIRE 3mm ID, 7T 
RFC 2: ¢0.35mm COPPER WIRE 3mm ID, 10T 


Fig.1 S0O0MHz, Gos, NF TEST CIRCUIT 
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DRAIN-SOURCE VOLTAGE Vps (V) DRAIN-SOURCE VOLTAGE Vps (V) 
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DRAIN CURRENT Ip (mA) 


FORWARD TRANSFER ADMITTANCE 
[Yrs] (mS) 


POWER GAIN Gps (dB) 









COMMON SOURCE 
Vps=6V 
Ta=25°C 









Le 2.0 
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GATE 1-SOURCE VOLTAGE Vqis (V) 


lYfs]| - Vais 
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ar AWey 
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VV 
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BF AUCeUN 
FIN SAASS 
WA INAS 


GATE 1-SOURCE VOLTAGE Vqig (V) 


Gps — VG2S 





VppD 


al R=20022 





GATE 2-SOURCE VOLTAGE Vgqgs (V) 


DRAIN CURRENT Ip (mA) 


POWER GAIN Gps (dB) 
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POWER GAIN Gps (dB) 








Ip — VG2s 
COMMON SOURCE Cs i eae a 
Vps=6V -_ 
50) Tg =25°C 


wo 
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LANE 





NEE ETE 
ING TE EL 


—a 


GATE 2-SOURCE VOLTAGE Vaggs (V) 
Gps, NF — Vps 


COMMON 
SOURCE 
Va2s=4.5V 


Ip=10mA 
sapiens 





DRAIN-SOURCE VOLTAGE Vpgs (V) 


Gps, NF - f 


Shelit 


COMMON SOURCE 
Vps=6V 
Vqa2g=4.5V 

iD= asi 





FREQUENCY f (MHz) 





NOISE FIGURE NF (dB) 


NOISE FIGURE NF (dB) 
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Yfs — f 
FORWARD TRANSFER CONDUCTANCE fg 
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COMMON SOURCE 


(gu) Sq 
AONVILddOSNS UAASNVUL CUVMYOd 


(su) Sq FONVLdAOSNS LNdNI 


INPUT INDUCTANCE gig (mS) 


REVERSE TRANSFER CONDUCTANCE rg _ (mS) 


0.2 


0.15 


0.1 


0.05 


—0.05 





(su) S4q TONVIdAOSNS UAASNVUL FSUAATY 


OUTPUT CONDUCTANCE gos (mS) 





(mu) Ug NOILVdISSIG YAMOd NIVUG 


AMBIENT TEMPERATURE Ta (°C) 
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SILICON N CHANNEL DUAL GATE MOS TYPE 


3 SK2 y, 6 FIELD EFFECT TRANSISTOR 


TV TUNER, VHF RF AMPLIFIER APPLICATIONS. 
FM TUNER APPLICATIONS. 





Unit in mm 


e Superior Cross Modulation Performance. 
e Low Reverse Transfer Capacitance : Crgg=0.015pF (Typ.) 
e Low Noise Figure : NF=1.1dB (Typ.) 


MAXIMUM RATINGS (Ta = 25°C) 










Vps 
Drain Power Dissipation ——~|_Pp | 150 
125 


Marking 


+01 
O16 - 206 


0.05+0.05 


. GATE 1 

. GATE 2 

. DRAIN 

. SOURCE 









ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


| CHARACTERISTIC SYMBOL TEST CONDITION TYP. |MAX.|U 


Gate 1 Leakage Current Igiss [Vps=0, Vgig==+6vV, Ve2s=0 a 
Gate 2 Leakage Current Icgss |Vps=0, Vais=9, Va2gg= +6V ea +50 


: VGis=—4V, Vag2as= —4V, 
Drain-Source Voltage V (BR) DSX Ip = 100A 13. 
os fee o 
Gate 1-Source Cut-off Vps=sV, Vqg2g=4.5V, 
1S18 (OFF) p= 100, 

Gate 2-Source Cut-off Vps=8V, Vqais=4V, 
Voltage VG2S (OFF) ft) =1002A 05 | 10] 15] V 
Forward Transfer Admittance} |Y¢z| eae ant 


Input Capacitance | Ciss Wg =6V, Vqog=4.5V, 


Reverse Transfer Capacitance | Cygg Ip=10mA, f=1MHz 


Vps=6V, Vas =4.5V, 
Ip=10mA, f=200MHz (Fig.1) 








On 















Power Gain Gps 
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OUTPUT 
Ry, =500 





L1 : lImm¢ Ag Plated Copper Wire, 2 Turns, 8mm ID 
L2 : Imm¢ Ag Plated Copper Wire, 2.5 Turns, 8mm ID 


Fig.1 200MHz, Gog NF TEST CIRCUIT 
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FORWARD TRANSFER ADMITTANCE 
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SILICON N CHANNEL DUAL GATE MOS TYPE 


3 SK2 3 2 FIELD EFFECT TRANSISTOR 


© TV TUNER, UHF RF AMPLIFIER APPLICATIONS. Unit in mm 





e Superior Cross Modulation Performance. 
e Low Reverse Transfer Capacitance. : Crsg=20fF (TYP.) 
e Low Noise Figure. : NF=1.5dB (TYP.) 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 
Drain-Source Voltage 
Gate 1-Source Voltage VG1s 























CHARACTERISTIC SYMBOL 
Gate 1 Leakage Current Iaiss | Vps=0, Vais=+6V, Ve2s=0 Peel 
Gate 2 Leakage Current Igess | Vps=0, Vais=0, Vagag= t6V ey 


VG1sg=—90.5V, Vegg= —0.5V 
D - ] 12. 
rain-Source Voltage V(BR)DSX Ip = 100A 


Ipss_| Vps=6V, Va2s=4.5V, Vors=0V| — 
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Fig. 1 800MHz Gps, NF TEST CIRCUIT 
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L1~L4 : 0.8mm SILVER PLATED COPPER WIRE 

C : AIR TRIMMER TTA25A200A (MURATA MEG, Co., Ltd.) 
RFC 1 : ¢0.35mm COPPER WIRE 3mm ID, 7T 

RFC 2. : ¢0.835mm COPPER WIRE 3mm ID, 10T 
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GATE1-SOURCE VOLTAGE Vgqjg (V) 


GaAs N CHANNEL DUAL GATE MES TYPE 


FIELD EFFECT TRANSISTOR 3SK240 


Unit in mm 





TV TUNER, UHF RF AMPLIFIER APPLICATIONS. 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL RATING | UNIT 
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ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


| CHARACTERISTIC SYMBOL TEST CONDITION 
Gatel Leakage Current Igiss |Vps=0, VGis=—3V, Vg2g=0 Paes of oes 
Gate2 Leakage Current Ic2ss_ | Vps=0, Vqis=0, Va2s=—3V = 
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Fig.1 800MHz Gps, NF TEST CIRCUIT 
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1000pF_ = RFC 2 Case 
10000pF 


RFC 1 


Pa SOE (ml 


1000pF 


10000pF 
10000pF 


1 V@qe2s VDSs 


L1~L4 : 1.0mm SILVER PLATED COPPER WIRE 

C : AIR TRIMMER TTA25A200A (MURATA MFG. Co., LTD.) 
RFC 1 : ¢0.35mm COPPER WIRE 3mm ID, 7T 

RFC 2 : ¢0.35mm COPPER WIRE 38mm ID, 10T 


CAUTION 
GaAs (Gallium Arsenide) is used in this product. The dust or vapor can be dangerous to 


humans. Do not break, cut, crush or dissolve chemically. Dispose of this product properly 
according to law. Do not intermingle with normal industrial or domestic waste. 
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SILICON N CHANNEL DUAL GATE MOS TYPE 


3SK249 FIELD EFFECT TRANSISTOR 


TV TUNER, UHF RF AMPLIFIER APPLICATIONS. Unit in mm 





2.1£0.1 


* 1. 2510.1 


@ Superior Cross Modulation Performance. 
@ Low Reverse Transfer Capacitance. : Crgg=20fF (Typ.) 
@ Low Noise Figure. : NF=1.5dB (Typ.) 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL 


DS 
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Drain-Source Voltage 

Gate 1-Source Voltage Vais 

Gate 2-Source Voltage VG2s 

Drain Current 
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2. GATE 2 
3. DRAIN 


Drain Power Dissipation = ae 
Chanel Temperature 
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CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP. |MAX./U 


Gate 1 Leakage Current Igiss |Vps=9, Vaig==t6vV, Vaggs=0 ars 
Gate 2 Leakage Current Igess |Vps=0, Vagis=0, Vagas= £6V =e es +50 


VG1S=—0.5V, Vagg= —0.5V 
Ip =100uA 


Drain Current Ipss Vps=68V, Vq29=4.5V, Va1g=0V re eae 
Gate 1-Source Cut-off Voltage |VG1S (OFF)|VDS=6V, VG2S5=4.5V, Ip=100uA | 0.4 | 0.9 | 


Gate 2-Source Cut-off Voltage VG2S (OFF)| VDS=6V, VGis=4.0V, Ip=100nA] 0.5 1. 


Forward Transfer Admittance LY F5| Me eae MG2S eon one par} at | — | ms 
nput Capacitance | Ciss _|Vpg=6V, Va2g=4.5V, Ip=10mA | 0.9 | 1.5 [| 2.1 | pr | 
Reverse Transfer Capacitance i) Cry: = 1MHz — 20 
Power Gain | Gps |Vpg=6V, Vaag=4.5V, Ip=10mA | 18 | 20 | — | aB | 
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Fig.1 800MHz Gps, NF TEST CIRCUIT 
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SILICON N CHANNEL DUAL GATE MOS TYPE 


FIELD EFFECT TRANSISTOR 3 SK2 b 65 


TV TUNER, UHF RF AMPLIFIER APPLICATIONS. Unit in mm 





ye Oe 0 ae 


1.2510. 1 
@ Superior Cross Modulation Performance. 


e Low Reverse Transfer Capacitance : Cygg=0.015pF (Typ.) 
e §6©Low Noise Figure : NF=1.9dB (Typ.) 


MAXIMUM RATINGS (Ta = 25°C) 










CHARACTERISTIC SYMBOL RATING UNIT 


Drain-Source Voltage 
Gate 1-Source Voltage Vois | +8 | V | 
Gate 2-Source Voltage VG2s es ee ee 


+8 [ 
+8 
Drain Current 30 
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Chanel Temperature | Tay 425 | -0 
Storage Temperature Range —55~125 
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ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION TYP: 


Gate 1 Leakage Current Igiss |Vps=0, Vo1is= =6V, Va2s=0 a 
Gate 2 Leakage Current Ig2ss |iVps=90, Vais=90, Vagg= £6V a 


ae Vois=—1V, Vaas=—-1V 
Drain-Source Voltage V (BR) DSX Ip = 100A 13.5 
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, Vps=6V, Vqg2g=4.5V 
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Power Gain Gps Vps=6V, Vqg299=4.5V 19. 


[Noise Figure «| _NF__[Ip=10mA, f=800MH 
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C : AIR TRIMMER TTA25A200A (MURATA MFG. Co., Ltd.) 
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Fig.1 800MHz Gps, NF TEST CIRCUIT 


7714 


3SK296 


























=3.5V 


VGis 











(yu) Gl LINaAYUNO NIvua 




















DRAIN-SOURCE VOLTAGE Vpg_ (V) 


DRAIN-SOURCE VOLTAGE Vps (V) 





WE 











AH, 


Ip — Va2s 


60 
COMMON aa Vqais 
cals cal 


(vw) Gr LINaWUNO Nivud 


BEN 
mM 

CNC 
CCONACCHOT, 
COOSA 
COOSA, 
SHEERAEEEED. 





Ip — Vais 








(yu) Gl INdyUNO Nivud 





60 


\NCGNIIE 
BA NGG 


| ] ar 
ie o| * 
\ EE 


GATE 2-SOURCE VOLTAGE Vcges (V) 


GATE 1-SOURCE VOLTAGE Vis (V) 


=4.5V 


Vqa2s 











(gu) [aI 
TONVLLINGVY WAASNVUL CUVMUOd 





SOURCE 


"| common |_| | [| 


(gu) [S| 
FONVLLINGVY UAISNVUL CUVMUOd 





DRAIN CURRENT Ip (mA) 


GATE 1-SOURCE VOLTAGE Vqjs (V) 


1715 


3SK256 


POWER GAIN Gps (dB) 





x10mA 


at VgGgg=4.5V 


Ed 
eri 
ee 
bales 
ae 
ff 
I 
Ze 


f=800MHz, Ta=25°C 





0 1 2 3 4 5 


INPUT SUSCEPTANCE big (mS) 


INPUT SUSCEPTANCE bis (mS) 


GATE 2-SOURCE VOLTAGE Vagg (V) 
Gps, NF — Vps 


COMMON 
SOURCE 
Vqg25=4.5V 
Ip=10mA 
f=800MHz 


COMMON SOURCE 
Vps=6V 
Vq28=4.5V 
Ip=10mA 

Ta =25°C 


0 2 4 6 8 
INPUT CONDUCTANCE gig (mS) 





10 


NOISE FIGURE NF (dB) 


716 


INPUT CAPACITANCE Ciss (pF) 


POWER GAIN Gps (dB) 


FORWARD TRANSFER SUSCEPTANCE 


bfs (mS) 


Ciss — VG2S 


COMMON SOURCE 
Vps=6V 


Vois: Va2g=4.5V 





22 


COMMON 
SOURCE 


ia 
ka 
Zz 
= 


Vqog=4.5V 
f=800MHz 





ee ai 


ai 
aa 
La 
wa 
7 
ae 
"ia 
ne 
al 
mo 


none 
zee ee ees 
8 12 16 20 
DRAIN CURRENT Ip (mA) 


Ss 
FORWARD TRANSFER CONDUCTANCE ggg (mS) 
0 4 8 12 16 20 24 


ae ae 

ce ae ee 

ee ae 

| | joss | | 
04 J | 















COMMON SOURCE 
Vps=6V 
Vg2sg=4.5V 
Ip=10mA 







Vps=6V 3.0 


NF (dB) 


NOISE FIGURE 


3SK256 


REVERSE TRANSFER CONDUCTANCE grg_ (mS) 


—0.1 





aA 
& 
é 2] 
° 
teva) 
5 
. im 
| 5 
¢ A 
er es = 
Q ° 
a s) 
> 
2 5 
TD > ~ 
2 eG > 
o) ~ D 
Si 3 
Il ww 
= nN 
Ov Bo 
o> > 





12 


So 
a 


(sw) S°q AONVLddOSNS LAdLNO 





0.2 





0.15 


0.1 





COMMON SOURCE 
6V 


a 
VG2s 
D 





0.05 


EEE bet 
tit tit ttt tt 


0 


—0.05 





= S = 





0.02 


(Sw) S4q° FONVIdAOSNS UAASNVUL GUVMUOA 





ode ea 7S ae 
See eee ae 





(Mu) Ug NOILLVdISSIG YAMOd NIVUG 


(°C) 


AMBIENT TEMPERATURE Ta 


Wd 


SILICON N CHANNEL DUAL GATE MOS TYPE 


3SK2 a 7 FIELD EFFECT TRANSISTOR 


TV TUNER, VHF RF AMPLIFIER APPLICATIONS. Unit in mm 
FM TUNER APPLICATIONS. 
TV TUNER, UHF RF AMPLIFIER APPLICATIONS. 





@ Superior Cross Modulation Performance. 


e Low Noise Figure : NF=2.0dB (Typ.) 
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@ Superior Cross Modulation Performance. 
@ Low Reverse Transfer Capacitance : Crgg=0.015pF (Typ.) 
e §6©Low Noise Figure : NF=1.1dB (Typ.) 
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e Superior Cross Modulation Performance. 
@ Low Reverse Transfer Capacitance : Crgg=0.025pF (Typ.) 
e Low Noise Figure : NF=2.6dB (Typ.) 
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e High Conversion Gain : GGS=24.5dB (Typ.) 
e Low Noise Figure : NFcg=3.3dB (Typ.) 
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Fig.1 200MHz Gcs, NFcs TEST CIRCUIT 
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Vpp=10V 
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fs=200MHz, f,,=245MHz 
Ta=25°C, Fig.1 

















2 4 6 8 10 
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COMMON SOURCE 
Vpp=10V 
Vq2=5.5V 

VG 1 =1.35V 
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Ta=25°C, Fig.1 
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NOISE FIGURE NFcs (dB) 
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GaAs N CHANNEL DUAL GATE MES TYPE 


3SK2 74 FIELD EFFECT TRANSISTOR 


TV TUNER, UHF RF AMPLIFIER APPLICATIONS. Unit in mm 





MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL RATING | UNIT 
Gatel-Drain Voltage VG1DO a ee 
Gate2-Drain Voltage VG2D0 a ae Ss 
Gatel-Source Voltage ~V@ei1s ae a 
Gate2-Source Voltage VG2s me Te x 
Gate2 Current 

Teh 
T ste 
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Channel Temperature | Ten | 125 | °C 
Storage Temperature Range ees, —55~125 
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2. GATE 2 
3. DRAIN 
4. SOURCE 


EIAJ 


TOSHIBA —_2-2K1B 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) Weight : 0.006g 















[Gatet Leakage Current | Teugs | Vp5=0, Vgig=—8V, Vang=0] —_ 
[Gated Leakage Current | Igass | Vps=0.Vgis=0, Voas= -3v] —_ 
[Drain Current | Ings | Vps=8V, Vais=0,Vax-0 | 6] 


Forward Transfer Admittance} [Y¢g| — me oo 


Reverse Transfer Capacitance Ip=omA, f=1MHz =a 


CAUTION 


GaAs (Gallium Arsenide) is used in this product. The dust or vapor can be dangerous to 
humans. Do not break, cut, crush or dissolve chemically. Dispose of this product properly 
according to law. Do not intermingle with normal industrial or domestic waste. 
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Fig.1 800MHz Gps, NF TEST CIRCUIT 
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LI~L4 : 0.8mm SILVER PLATED COPPER WIRE 

C : AIR TRIMMER TTA25A 200A (MURATA MFG. Co., LTD.) 
RFC 1 : ¢0.35mm UEW 3mm ID, 7T 

RFC 2 : ¢0.35mm UEW 38mm ID, 10T 


CAUTION 
GaAs (Gallium Arsenide) is used in this product. The dust or vapor can be dangerous to 


humans. Do not break, cut, crush or dissolve chemically. Dispose of this product properly 
according to law. Do not intermingle with normal industrial or domestic waste. 
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GaAs N CHANNEL DUAL GATE MES TYPE 





FIELD EFFECT TRANSISTOR 3 SK2 8 3 


TV TUNER, UHF RF AMPLIFIER APPLICATIONS. Unit in mm 
MAXIMUM RATINGS (Ta = 25°C 





) 

CHARACTERISTIC SYMBOL | RATING | UNIT 
Gale 1 Drain Volage | Verno | -6 | V_ 
Gate 2-Drain Voltage VG2D0 P| 
Gate 1-Source Voltage vais | 4 oe 

1G1 
IG2 

ch 
T'stg 
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5 1.50-0.15 
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[Gate 2 Current ———~*dt gg || 
[Power Dissipation | Pp | 150 | mw 
[Channel Temperature | To | 128 +| °C 
[Storage Temperature Range | Tug | -85~195 | °C 


Marking 
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TVean0 | =8 
[Gate 2-Source Voltage | Vas | —4 | V_ 
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i: GATE 1 
2. GATE 2 
3. DRAIN 
4. SOURCE 


JEDEC — 


EIAJ — 


TOSHIBA 2-3J1A 
ELECTRICAL CHARACTERISTICS (Ta = 25°C) Weight : 0.013¢g 


cs 


Ip=2mA, f=1kHz 
Input Capacitance Cigs Vps=2V, Vggs=0.5V, 
Reverse Transfer Capacitance Ip=2mA, f=1MHz 

a an ee 


S 
Noise Figure F Ip=2mA, f=800MHz (Fig.1) 


CAUTION 
GaAs (Gallium Arsenide) is used in this product. The dust or vapor can be dangerous to 
humans. Do not break, cut, crush or dissolve chemically. Dispose of this product properly 
according to law. Do not intermingle with normal industrial or domestic waste. 
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FIG.1 800MHz Gps, NF TEST CIRCUIT 
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RFC 2: ¢0.35mm COPPER WIRE 3mm ID, 10T 
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GaAs N CHANNEL DUAL GATE MES TYPE 


3 SK2 8 4 FIELD EFFECT TRANSISTOR 


TV TUNER, UHF RF AMPLIFIER APPLICATIONS. Unit in mm 
MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL | RATING | UNIT 
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Noise Figure Ip=2mA, f=800MHz (Fig.1) Ls 1.3 





CAUTION 
GaAs (Gallium Arsenide)is used in this product. The dust or vapor can be dangerous to 
humans. Do not break, cut, crush or dissolve chemically. Dispose of this product properly 
according to law. Do not intermingle with normal industrial or domestic waste. 
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FIG.1 800MHz Gps, NF TEST CIRCUIT 
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RFC 1: $0.35mm COPPER WIRE 3mm ID, 7T 
RFC 2: ¢0.35mm COPPER WIRE 3mm ID, 10T 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR HN3CO1 F 


TV TUNER, VHF CONVERTER APPLICATION. 
TV VHF RF AMPLIFIER APPLICATION. 


Unit in mm 


e Including Two Devices in SM6(Super Mini Type with 6Leads) 
e Low Reverse Transfer Capacitance : Cre =0.38pF (Typ.) 
e High Transition Frequency : fp=1400MHz (Typ.) 


RATING | UNIT 
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Vv 
Vv 
C 
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MAXIMUM RATINGS (Ta = 25°C) (Qq, Q?) 


CHARACTERISTIC SYMBOL 
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ELECTRICAL CHARACTERISTICS (Ta = 25°C) (Q4, Q2) 
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H N 3 C 0 2 F SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 


TV TUNER, UHF OSCILLATOR APPLICATION. Unit in mm 
TV TUNER, UHF CONVERTER APPLICATION. 


e Including Two Devices in SM6 (Super Mini Type with 6Leads) 
e High Transition Frequency : fp=2400MHz (Typ.) 


MAXIMUM RATINGS (Ta = 25°C) (Q4, Q2) 


CHARACTERISTIC SYMBOL | RATING | UNIT 


Collector-Base Voltage 
Collector-Emitter Voltage VCEO 
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ELECTRICAL CHARACTERISTICS (Ta = 25°C) (Q41, Q2) 


CHARACTERISTIC SYMBOL | TEST CONDITION TYP. | MAX.|U 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR H Ni 3003 F 


TV TUNER, UHF OSCILLATOR APPLICATION. en es 
TV TUNER, UHF CONVERTER APPLICATION. 


e Including Two Devices in SM6(Super Mini Type with 6Leads) 
e High Transition Frequency : fp=4.0GHz(Typ.) 
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ELECTRICAL CHARACTERISTICS (Ta = 25°C) (Qy, Q2) TOSHIBA __2-3N1B 
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Reverse Transfer Capacitance Q 1 Vcp=l10V, In=0, f=1MHz Ll 
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Reverse Transfer Capacitance Q9 | Cob (2) | VeB=10V Ip=-0, f=1MHz 


Collector-Base Time Constant Q1 | Cerbb’ (1) bie ep ad Ic¢=5mA | 
Collector-Base Time Constant Q9 | Cerbb’ (2) hol ran Ic =5mA | = | 


PIN ASSIGNMENT (TOP VIEW) MARKING 
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6 5 4 TYPE NAME 








it N 3 C 0 6F SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. Unit in mm 


e Including Two Devices in SM6 (Super Mini Type with 6Leads) 
e Low Noise Figure, High Gain. 
e NF=1.1dB, |S91,|?=12dB (f=1GHz) 


MAXIMUM RATINGS (Ta = 25°C) (Q1, Q2 


) 

CHARACTBRISTIG 
(Collecor Current Sid gm 
Base Gurrent_—| in | 40 | mA 
Storage Temperature Range | 55~125 | °C | 


* Total EIAS 2 


MICROWAVE CHARACTERISTICS (Ta = 25°C) (Q4, Qo) TOSHIBA 2-3N1B 


ce 
Insrin Gain ~~ [Wop=0V, Toma, Testo} — [rs [ 

[iSe1eP@ [VoR=10V, I¢=20mA, f=1GHe | 75 | 12 | — 
inten pee eae tee eres |e a 
Noise Figure rei 


NF(2) |VoR=10V, Ic=5mA, f=1GHz 
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ELECTRICAL CHARACTERISTICS (Ta = 25°C) (Q4, Q2) 







[Collector Catolf Current | Topo [Vop=10V.ip=0 ——=idYC~ 
[Emitter Cutoff Current | Ippo |Vpp=1V,Io=0 «| — 
(Note) 


Note : Cre is measured by 3 terminal 
method with Capacitance 
Bridge. 65 4 6 5 4 TYPE NAME 


aw 
1 23 12 3 







PIN ASSIGNMENT (TOP VIEW) MARKING 
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SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR LY N 3 C 0 7 F 


VHF~UHF BAND LOW NOISE AMPLIFIER APPLICATIONS. Unit in mm 


e Including Two Devices in SM6 (Super Mini Type with 6Leads) 
e Low Noise Figure, High Gain. 
«© NF=1.1dB, |S91.|?=13dB (f=1GHz) 


MAXIMUM RATINGS (Ta = 25°C) (Qq, Q?) 


: CHARACTERISTIC SYMBOL | RATING | UNIT 
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. COLLECTOR 1 (C1) S 
. EMITTER 1 (E1) 2 
. COLLECTOR 2 (C2) 
_ EMITTER 2 ~~ (£2) 
_ BASE 2 (B2) 
. BASE 1 (B1) 


5 





Junction Temperature ee a 
Storage Temperature Range —55~125 


* Total 
MICROWAVE CHARACTERISTICS (Ta = 25°C) (Q1, Q?) 





Transition Frequency VcEe=8V, Ic=20mA 

i ae Yee ISotel?(L) | VeR=8V, IG =20mA, f=1GHz 
nsertion Gain 

Sorel? (2) | Von=8V, Ic=20mA, f=2GHz | — | 7 | 

NF (1 VcR=8V, Ic=5mA, f=1GH 


NF(2) |Vop=8V, Ic=5mA, f=2GHz 
ELECTRICAL CHARACTERISTICS (Ta = 25°C) (Qy, Q2) 





Vop=10V, Iy=0, f= 1M 


Note : Cre is measured by 3 terminal 
method with Capacitance 
Bridge. 


Collector Cut-off Current IcBo Vcp=l10V, In=0 





PIN ASSIGNMENT (TOP VIEW) MARKING 
65 4 TYPE NAME 
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: N 3 C 0 8 F SILICON NPN EPITAXIAL PLANAR TYPE TRANSISTOR 


VHF~UHF BNAD LOW NOISE AMPLIFIER APPLICATIONS. Unit in mm 


e Including Two Devices in SM6 (Super Mini Type with 6Leads) 
e Low Noise Figure, High Gain. 
¢ NF=1.8dB, |S91¢|?=7.5dB (f=2GHz) 


MAXIMUM RATINGS (Ta = 25°C) (Q4, Q?) 













CHARACTERISTIC 
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Collector Current I mA - COLLECTOR 2 (C2) 
Collector Current ss iG Le ee ee 





Pc* 300 5. BASE 2 (B2) 
[Storage Temperature Range | Ea 

* Total EIAJ 
MICROWAVE CHARACTERISTICS (Ta = 25°C) (Q7, Q3) TOSHIBA 












CHARACTERISTIC SYMBOL TEST CONDITION EYE. UNIT 
Transition Frequency VcE=6V, Ic=7mA Raed 
Insertion Gain Satel (U) | Von=6V, I¢=7mA, f=1GHz | — | 13 | — | 

€ 
Sorel? (2) | Vom=6V, Ic=7mA, f=2GHz Gob |. oe | 
ae NF(1) | VoR=6V, Ic=3mA, f=1GHz ee Lee 
oise Figure 
. NF (2) |Vop=6V, IG=3mA, f=2GHz | — | 3.0 | 
ELECTRICAL CHARACTERISTICS (Ta = 25°C) (Qy, Qa) 


















Galletor Guvoff Current | Tong [Vop=10V, p=o 
ate. aaa es 
vere Taner Cn | Can [Vop=i0 B=, i [= Th 
Reverse Transfer Capacitance Qo (Note) a 


Note : Cre is measured by 3 terminal 
method with Capacitance 
Bridge. 
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PIN ASSIGNMENT (TOP VIEW) MARKING 
6 5 4 TYPE NAME 
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SILICON N CHANNEL JUNCTION TYPE FET 


SILICON NPN EPITAXIAL TYPE TRANSISTOR H N 360 1 j 





Unit in mm 


HIGH FREQUENCY AMPLIFIER APPLICATIONS. 
AM HIGH FREQUENCY AMPLIFIER APPLICATIONS. 
AUDIO FREQUENCY AMPLIFIER APPLICATIONS. 


MAXIMUM RATINGS (Ta = 25°C) 
Q1 








CHARACTERISTIC SYMBOL | RATING | UNIT 
Gate-Drain Voltage Vaps 


Q2 _ SOURCE 


DRAIN/EMITTER z 
CHARACTERISTIC BASE is 


COMMON RATINGS 


CHARACTERISTIC SYMBOL | RATING | UNIT 

















* Total Rating 


PIN ASSIGNMENT (TOP VIEW) Marking 


Type Name 





Ipss Rank 





Q1 Q2 


815 





HN3G01) 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


Q| 
CHARACTERISTIC SYMBOL TEST CONDITION UNIT 
Gate Leakage Current Iqss Vqas=—15V, Vps=0 aa nA 


Gate-Drain Breakdown 
; Ipnss _ 


25 | — [as 
input Capacitance | Cig [Vpg=5V, Vgs=0. f=imata | — | a5] 10 [ oF 
Reverse Transfer Capacitance) Cass [Vpq=6V, Ip=0, t=immiz | — | 2s [or 
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Note : Ipsg Classification 
GR:6~12mA, BL:10~20mA, V:16~32mA 
(G) (L) (V) 
( )...Ipsg Rank Marking 


Q2 | 


CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT 






Emitter Cut-off Current IkBO VEB=5V, Ic=0 

DC Current Gain VcE=6V, Ic=2mA 12 
Collector-Emitter 

Saturation Voltage MENGal) aC 100m a ee pee 
Transition Frequency VcE=10V, Ic=ImA | 60 
Collector Output Capacitance VcBp=10V, IR=0, f=1MHz La 4 


Collector Cut-off Current ICBO Vcp=60V, Ip=0 Ea 
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* Q1 CHARACTERISTICS 


(mA) 


Ip 


GATE-SOURCE CUT-OFF VOLTAGE 


DRAIN CURRENT 


VGS(OFF) (V) 


Ip) - Vps 


COMMON 
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Ta = 25°C 


























DRAIN-SOURCE VOLTAGE Vyps (V) 





COMMON SOURCE 
Vps=s5Vv 





Ta = 25°C 


























GATE1I-SOURCE VOLTAGE Vgs (V) 


VGS (OFF) — [DSS 





COMMON SOURCE 


Ipss:  Vps=5V 
Vas=0 





VGSiOFF):  Vps=5V 
Ip=1Ay 

















DRAIN CURRENT  Ipss (mA) 
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HN3G01J 


I) — Vpg (LOW VOLTAGE REGION) 


COMMON SOURCKH 


Ta = 25°C 
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WALI ATN 


ASS 








iocne 





DRAIN-SOURCE VOLTAGE Vpgs (V) 


|Yfs| — Ipss 























COMMON 





SOURCE 
Vps=5V 
f=1kHz 











Ta = 25°C 


DRAIN CURRENT Ip (mA) 


|Yfs] — Ipss 


COMMON SOURCE 


Ipss : 


Bges fae 


Vps=5V 
Vgs=0 
Vps=2¥ 
VGs=0 
f=1kHz 
































DRAIN CURRENT Ipgg (mA) 
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GATE-SOURCE VOLTAGE Vgg (V) 


DRAIN-SOURCE VOLTAGE Vpg (V) 


* Q2 CHARACTERISTIC 
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AMBIENT TEMPERATURE Ta (°C) 
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SILICON MONOLITHIC BIPOLAR 


LINEAR INTEGRATED CIRCUIT T A 40 0) OF 


VHF~UHF WIDE BAND AMPLIFIER APPLICATIONS 





FEATURES 
@® Band Width 7O00MHz (Min.) @3dB down 
@ Low Noise A4dB (Typ.) @f = 400MHz 


@ Small Package 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL RATING UNIT 


Supply Vohage_——S—S~dtCee i SC 


* When mounted on the glass epoxy board of 2.5cm? x 1.6t 







SSOP6-P (SM6) 
Weight : 0.014g (Typ.) 





ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


TEST 
CHARACTERISTIC syMgot| i TEST CONDITION UNIT ] 
CUIT 


[Creat Current | lec | — [Vec=5v, ERO Carter ———S«dT=Si | || 
Gain aif [= [Vec=5v, f=a00mHe «Tan | 5 | te | ob 
Noise Figure TNF [= [Vec=5V, fe40omHe Ss — ‘| 4] 7 | 8 
Band Width aw [= [Vec=5V ote) —SCS~C~—C | (| Ce 
Bet = fw 


Vcc =5V, f =400MHz 
Maximum Output Level Po Pin = —10dBmW p38 | 2 


(Note) Frequency of 3dB down to |S24|? (at f=400MHz) 























PIN ASSIGNMENT (TOP VIEW) Marking 


OUT GND OUT 
TYPE NAME 
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TA4000F 


EQUIVALENT CIRCUIT RF MEASURE CIRCUIT 


6 3 4 





(*) C: 1000pF & 10000pF 
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TA4000F 
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SILICON MONOLITHIC BIPOLAR 


TA4001 F LINEAR INTEGRATED CIRCUIT 


VHF UHF WIDE BAND AMPLIFIER 





FEATURES 

@ Band Width 2.4GHz (Typ.) (3dB down) 

@ High Gain : |S24/? = 12.5dB (Typ.) (f = 500MHz) 
@ 500 Input and Output Impedance 

@ Small Package 


PIN ASSIGNMENT (TOP VIEW) Marking 


Vcc IN z 1 






Type Name 


ESOP4-P (SMQ) 
Weight : 0.013g (Typ.) 





a 
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OUT GND 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL RATING UNIT 


Supply VoRage__———~i| vec] 6 iY 


* When mounted glass epoxy of 2.5cm? x 1.6t 










ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


TEST 
CHARACTERISTIC syMBou| Ce TEST CONDITION UNIT 
CUIT 










[Great Current | tec_| — |Vec=5v, Non carrier ——S«dtCS ‘| 18 | oe | ma 
insertion Gain | Baa’ | 1 |Vec=5v, #=s0omHz ——«d— «| as | 16 | a 
BW 2.4 | — | Ge 
[Noise Figure | _NF | 1 \Vcc=Sv, f=S00mz —=S«dT‘ — | 52] 7 | a8. 
Bia | 1 \Vec=5v, f=500mHz «| *| 18 
Baa | 1 \Vec=5v, f=500mHe ———~«| | 21 
Sia? | 1 |Vec=5v, f= some ———_—~«dY| ‘| ~22 
Maximum Output Level] Po [1 [Vcc=5V, f=500MHz, Pin=odamw| — [2 | 





Note 1: BW is frequency of 3dB down from |S24|* at 500MHz. 
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TA4001F 


TEST CIRCUIT 1 


TOP VIEW 


GND. 





1000pF 
t——O _ RFout 


823 


TA4001F 


Pout (dBmW) 


INPUT RETURN LOSS |S44]7 (dB) 


ISOLATION [Sq2]? (dB) 


























Ta = 25°C 
Vcc =5V 
f = 500MHz 
- 30 - 20 -10 0 10 20 
Pin (dBmW) 














FREQUENCY f (GHz) 


[Si2|? - f 

















FREQUENCY f (GHz) 


824 


(dB) 


IM3 


INSERTION GAIN [S237]? (dB) 


2 (dB) 


IS2al 


OUTPUT RETURN LOSS 








Ta = 25°C 
Vcc=5V 
f, = 500MHz 
f2 = S504MHz 























FREQUENCY f 





(GHz) 











0.3 0.5 


FREQUENCY f 





(GHz) 


SILICON MONOLITHIC BIPOLAR 


LINEAR INTEGRATED CIRCUIT T A 4 0 0 2 F 


VHF~UHF WIDE BAND AMPLIFIER 





FEATURES 

Band Width 1.3GHz (Typ.) (3dB down) 
High Gain : |S>4|? = 23dB (Typ.) (f = 500MHz) 
50Q Input and Output Impedance 


Small Package 


PIN ASSIGNMENT (TOP VIEW) Marking ~~ 





Type Name 





ESOP4-P (SMQ) 
Weight : 0.013g (Typ.) 


MAXIMUM RATINGS (Ta = 25°C) 


CHARACTERISTIC SYMBOL RATING UNIT 


Supply Vohlage———~i| vec) 
Storage Temperature | Tig | 55-125 _| “C_| 


Tstg 
* When mounted glass epoxy of 2.5cm? x 1.6t 








ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


TEST 
CHARACTERISTIC svigot| ck. TEST CONDITION UNIT 
CUIT 
Circuit Current cc =5V, Non carrier 1 
Insertion Gain \sa4|? 


Vcc =5V, f=500MHz ~~; 20 *| 23 | 26 | 
Vec=8v (Noe) —SSCSC~dC“ 
eae 


Rent 
cc =5V, f=500MHz 









<|< 





< 










n 
=< | = 


cc =5V, f=500MHz 
Output Return Loss [S22\? 


cc =5V, f= 500MHz 
Isolation S42? 


cc =5V, f=500MHz 
Maximum Output Level | Po | 


cc =5V, f=500MHz, Pin =0dBmWw 
Note 1: BW is frequency of 3dB down from |S2,|? at 500MHz. 


: 





< 
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TA4002F 


TEST CIRCUIT 1 


TOP VIEW 


RFin 
GND. 





1000pF 
t——O  RFout 


826 





PouT (dBmW) 


INPUT RETURN LOSS [S14]? (dB) 


ISOLATION [S42]? (dB) 





Pout — Pin 



























































FREQUENCY f (GHz) 


Bi2ie et 
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FREQUENCY f (GHz) 
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INSERTION GAIN |S23/? (dB) iM3 (dB) 


OUTPUT RETURN LOSS S22]? (dB) 








TA4002F 


Ta=25°C 
Vcc =5V 
f, =500MHz 
f2 = SO4MHz 





















































0.1 0.3 0.5 1.0 3.0 
FREQUENCY f (GHz) 
IS22|? - f 


























FREQUENCY f 
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SILICON MONOLITHIC BIPOLAR 


TA4Q 03 F LINEAR INTEGRATED CIRCUIT 


VHF~UHF WIDE BAND AMPLIFIER 





FEATURES 

@ Band Width 1.5CHz (Typ.) (3dB down, Vcc = 2V) 

@ High Gain : |So4|?=11dB (Typ.), (f= 500MHz, Vcc =2V) 
@ Operating Supply Voltage : Vcc =2~3V 

@ Low Current Operation =: Icc =3.5mA (Typ.) (Vcc =2V) 


@ Small Package 


cs 


MAXIMUM RATINGS (Ta=25°C 


) 
CHARACTERISTIC SYMBOL RATING UNIT SSOP5-P (SMV) 


Supply Voltage vee [0] Weight 0.0749 Typ: 
PD 










Total Power Dissipation m 
Operating Temperature Topr —-40~85 
Storage Temperature ~55~125 


* When mounted glass epoxy of 2.5cm? x 1.6t 









ELECTRICAL CHARACTERISTICS (Ta = 25°C) (Note 1) 


TEST 
CHARACTERISTIC SYMBOL] CIR- 
CUIT 


( 
TEST CONDITION 
Circuit Current | lec | — |Vcc=2V, Non carrier 





insertion Gain Boi? | 1 |vcc=2v, f=500mNe SSS || 
Band Width Vcc =2V (Note 2) 





Noise Figure Vcc =2V, f=500MHz a 
Input Return Loss S44? Vcc =2V, f=500MHz pee | 
Output Return Loss Saal? Vcc =2V, f=500MHz Leer 








Isolation S42? Vcc =2V, f=500MHz 


Vcc =2V, f=500MHz, 
Maximum Output Level 1 


Note 1 : Have use for connect inductance between terminal 4 and 5 8nH at Vcc =2V 
Note 2 : BW is frequency of 3dB down from |$24|* at 500MHz. 
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TA4003F 


PIN ASSIGNMENT (TOP VIEW) Marking 


COLLECTOR OUT 5 4 
Type Name 





GND 





EQUIVALENT CIRCUIT 
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TA4003F 


Sail? - f 


10 








Vcc =2V 


Vcc =2Vv 
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(dBmW) 


Pout 


(mA) 


Icc 


f = SOOMHz 
Ta=25°C 


Pout — Pin 
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(dB) 


iM3 
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- 20 


TA4003F 


IM3 - Pout 














Ta = 25°C 
f; = 500MHz 
f2 = 504MHz 





-16 ~12 -8 aa 0 


Pout (dBmW) 


SILICON MONOLITHIC BIPOLAR 


TA40 0O4F LINEAR INTEGRATED CIRCUIT 


VHF~UHF WIDE BAND AMPLIFIER 





FEATURES 

@ Band Width 1.2GHz (Typ.) (3dB down, Vcc = 2V) 

@ High Gain : |S24|?=10.5dB (Typ.) (f =500MHz, Vcc =2V) 
@ Operating Supply Voltage : Vcc =2~5V 

@ Low Current Operation : Icc =3.1mMA (Typ.) (Vcc = 2V) 
@ Small Package 


MAXIMUM RATINGS (Ta = 25°C) 









Us 


CHARACTERISTIC SYMBOL RATING UNIT 





Scopes ee a 
Total Power Disipation S005 (SM 
| Operating Temperature Te -40~85 | °c | Weight : 0.014g (Typ.) 









Storage Temperature —~55~125 


* When mounted glass epoxy of 2.5cm? x 1.6t 
ELECTRICAL CHARACTERISTICS (Ta = 25°C) (Note 1) 


TEST 
CHARACTERISTIC SYMBOL] CIR- TEST CONDITION MIN. | TYP. 
CUIT 









AX. | UNIT 


— 
Ro} Go 
UT] OT) 










< 
— 
oO; 



































noe, Vcc =2V, Non carrier 2.5 ; 
A 
ees | tee Vcc =5V, Non carrier 
: Vcc =2V, f =500MHz 13.5 
| Ye 1 
iste aad Bait | ow = aan 
| Vcc =2V (Note 2) Coo | i 
Band Width BW H 
Band wien =| ow [1 Voc 2 5V (Note 2) oe Ves 
es ve | a Wec=2v, f= 500MHz Soe Az 6 
: Vcc =5V, f= 500MHz P= 47 
Vcc =2V, f= 500MHz a ee 
rn re pe 
one sik | 1 fusScavctesoout a eo ee 
Voc =2V, f= 500MHz (ee er 
2 
output Return toss | Saat | 1 ECESy- Te soot == = 
isolation Sait hae Cee OOM a ae 
12 Vcc =5V, f=500MHz ee eee el 
| Vcc =2V, f=500MHz, Pin=OdBmw| — | O| — | 
i us Vcc =2V, f= 500MHz, Pin = 0dBmW_ bane 
simum Output vet] Po | 1 ESESe-rasaote Psoasmw] ——[—e[ [er 











Note 1 : Have use for connect inductance between terminal 4 and 5 9nH at Vcc =2V 
Note 2 : BW is frequency of 3dB down from |S21|? at 5OOMHz. — 10.5nH at Vcc =5V 
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PIN ASSIGNMENT (TOP VIEW) Marking 


COLLECTOR OUT 5 4 
Type Name 









TEST CIRCUIT 1. (TOP VIEW) 


RF IN 


GND 


100pF 
1000pF 
@ 10000pF 
r=) 
oO 
j=) 
gs 





+ 


EQUIVALENT CIRCUIT 
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(ap) ,['2s} NIVD NOILU3SNI 





) 


(GHz 


FREQUENCY f 


) 


(GHz 


FREQUENCY f 


ISs2al’ - f 


















° 
Fa) 
N 
: I LLL 
fae) 
| oomed 
eae ese eee ae . 
eae ee (ene etal 
a eee ied 
a 
oO 


0.3 


Vcc =2V 
Ca Sa ee 








ye oe EH 





10 
0 

- 10 
0.1 


Ta=25°C 
* WITHOUT 
INDUCTANCE 


(ap) ,{b2s] NIVD NOILUSSNI 


(GHz) 


FREQUENCY f 


GHz) 


( 


FREQUENCY f 








(ap) 4N 3xNDI4 ISION 





(ap) [ts] NOILWIOS! 


FREQUENCY f (GHz) 


(GHz) 


FREQUENCY f 
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dBmW) 


( 


IM3 - Pout 


Pout 











Pout -— Pin 








500MHz 


f 








aNSRESES 
Pol Peek 
ARSC RSRE) 
eeeNean 


25°C 


Oo wo N joe) a oO 
N _— ht 


(yw) 2); 
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Vec (Vv) 


SILICON MONOLITHIC MOS TYPE 


TA4006F LINEAR INTEGRATED CIRCUIT 


TV TUNER VHF RF AMPLIFIER APPLICATIONS. 
TV TUNER UHF RF AMPLIFIER APPLICATIONS. 
FM TUNER RF AMPLIFIER APPLICATIONS. 





FEATURES 


@® On account of this Device Built-in Bias Circuit, Cut down 
number of articles. 


@ Low Noise Figure : NF=2.0dB (Typ.) 
@ Operating Voltage : Vpp =6~11V 


PIN ASSIGNMENT (TOP VIEW) MARKING 


2 ie 1 


1 
DRAIN GND SOURCE 


cfs 


TYPE NAME 





SSOP5-P (SMV) 
Weight : 0.014g (Typ.) 





MAXIMUM RATINGS (Ta = 25°C) 












Supply Voltage Vvep 
Gate 2-Source Voltage VG25S 
Supply Current too | __30_—*| ma | 


power Dissipation 
Operating Temperature -~40~85 
Storage Temperature —~55~125 


* When mounted on the glass epoxy board of 2.5cm? x 1.6t 
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ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


| TEST 
CHARACTERISTIC SYMBOL TEST CONDITION UNIT 
CUIT 


[Gate 2 Leakage Current | leasp_| — |Vos=0, Vers=0, Vans= Fev | — | — | 250 | nA 


Gate 2-Source Cut-off 


5 
Supply Curent | Ipp | — |Vop=9V, Vqq=7V—SSC~dYC 
input Capacitance | Ciss__| — |Voo=9V, Ven=7V 2 
[Output Capacitance | Coss__| — [f= 1MHz 
Vp =9V, Ven=7V 
[Noise Figure | NF__[ 1 _|f=Soomiz 


IDp Classifications : Y :6~10mA, GR: 8~12mA, BL: 10~14mA. 



















EQUIVALENT CIRCUIT 





TEST CIRCUIT 1 


S00MHz, Gps, NF INPUT OUTPUT 


Rg = 500 a RL = 502 





i] 
es enn U 
1~20pF Be: 1~20pF 
Gi e rd 
1 SRO 3 REC 1 CASE 
1000pF¢4h+—T 3 
I 
t11000pF 
G | 
m i 
mt 
1000pF | 
We tL 
Qa oO 
oO Oo 
5 5 
C1 —-:: 1000pF + 10000pF 5 = 
Ly, Lq : ¢0.8mm SILVER PLATED COPPER WIRE 
C : AIR TRIMMER TTA25A200A (MURATA MEG. Co., Ltd.) VY oi 
VG2 DD 


RFC 1 : g0.35mm COPPER WIRE 3mm ID, 10T 
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IDD - VDD 
ate Peo 
z f = 500MHz LO 
g "| teseve 7 Aina 
g ans 
2 Be 
G Ye 
||P 
o 
p= 
= 
ame 
Le) 
SUPPLY VOLTAGE Vpp_ (V) 
G.R. - VG? 
GATE 2 VOLTAGE Vg? (V) 
-2 0 2 4 6 8 10 
ee ee ee ee ee ee 
0 —= a 
— TA 
Sper Se eH Me ye 
3 ft tes pp ep 
ee ee ene ee ee Re SF Sl 
rer | ne enn (eae ce a (a 
ec pf fn Se 
re ee Ue Se a aK a 
G Japp 
Sage a ae le 
=a al a) a ve 
Gr atl ore 
fet edie ole ed 
oe ee a ee ae es 
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POWER GAIN Gps (dB) 


INPUT SUSCEPTANCE bjs (mS) 


FORWARD TRANSFER SUSCEPTANCE 
bf, (mS) 





Gps - VDD. NF - VDD 


Ts 
4 Act So | ne 
fn A 


COMMON SOURCE 
VGg2=7.0V 
f = SOOMHz, Ta = 25°C 





2 4 6 8 10 12 14 


COMMON SOURCE 
Vpp =9.0V 
VG2=7.0V 

Ta = 25°C 

100MHz STEP 











INPUT CONDUCTANCE gis (mS) 


Yfs - f 
FORWARD TRANSFER CONDUCTANCE gf, (mS) 


Vpp = 9.0V 
Vg2=7.0V 
Ta = 25°C 
100MHz STEP 








NOISE FIGURE NF (dB) 


(mS) 


Bos 


OUTPUT SUSCEPTANCE 


COMMON SOURCE 








Vop = 9.0V 
Veo =7.0V 





Ta=25°C 
1OOMHz STEP 





























OUTPUT CONDUCTANCE gos 





(mS) 
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(mS) 


REVERSE TRANSFER SUSCEPTANCE 
brs 


TA4006F 


Yrs - f 
REVERSE TRANSFER CONDUCTANCE grg (mS) 
= 0.2 0 0.2 0.4 0.6 0.8 1.0 


























COMMON SOURCE 
Vpp =9.0V 
Veo =70V 
Ta = 25°C 
100MHz STEP 












SILICON MONOLITHIC MOS TYPE 


TA40 0 7 F LINEAR INTEGRATED CIRCUIT 


TV TUNER VHF RF AMPLIFIER APPLICATIONS. 
FM TUNER RF AMPLIFIER APPLICATIONS. 





FEATURES 


@® On account of this Device built in Bias Circuit, Cut down 
number of articles. 


@ Low Noise Figure : NF=1.3dB (Typ.) 


@® Operating Voltage : Vpp =6~11V 


PIN ASSIGNMENT (TOP VIEW) MARKING 


GATE 2 GATE 1 


CG 


TYPE NAME 


SSOP5-P (SMV) 
Weight : 0.014g (Typ.) 





DRAIN GND SOURCE 


MAXIMUM RATINGS (Ta = 25°C 











) 
CHARACTERISTIC SYMBOL RATING UNIT 


Supply Curent ————~+| top | 30_| ‘mA 
750 







Operating Temperature -40~85 
Storage Temperature Range 


* When mounted on the glass epoxy board of 2.5cm? x 1.6t 
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ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


TEST 
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION jn, | ve. | ax. UNIT 
CUIT 


Gate 2 leakage Curren os=tsWate=o-esg= wor | — [Pasa [oe 


Gate 2-Source Cut-off 
V = = 
Voltage G2S (OFF) rst — fo Vpp =95V, Ipp = 150A 0.5 1.0 


Supply Current apes Ween ta 









nput Capacitance = ani Ov, ese 7V 
Output Capacitance | Coss | — | f= 1MHz 


Power Gain Gps [1 |Vop=9V, Ven=7V 
Noise Figure f = 200MHz 


IpDp Classifications : Y :6~10mA, GR: 8~12mA, BL: 10~14mA. 











EQUIVALENT CIRCUIT 





TEST CIRCUIT 1 


200MHz, Gps, NF . 


ue 

~e 

° 

' =a 10pF 

Q: O ©) OUTPUT 


oT O RL =50Q, 
10pF 


INPUT © O 2 ee ee 
u Yi 


1000pF 
I 


a N 
Qa 
Ww U 


ve 
Q. 
ve) 


Ly 


Rg =500 1000pF 
I 
O 


5pF 
Cy 


mw tii 
oe Ne =e 
s] “J de 
e fon] 

VpD 


Cz : 1000pF + 10000pF 
Ly : Imm¢ Ag Plated Copper Wire, 2 Turns, 8mm ID 
Lz : Imm¢ Ag Plated Copper Wire, 2.5 Turns, 8mm ID 
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IDD - VDD Gps - VDD, NF - Vpp 
20 
COMMON SOURCE fe 
VG? =7.0V | | 
@ = 46| f= 200MHz ji 
E Ta = 25°C 2 V2 
2 = "NE, 
= P44 \ 
2 a A _| 
ke 
cs z ae COMMON SOURCE 
a VG2=7.0V 
o 8 2 | f = 200MHz 
> : ae 
a © 
Fr 4 |_| ne 
HEREC — 
° 4 6 8 10 12 14 
SUPPLY VOLTAGE Vpp_ (V) SUPPLY VOLTAGE Vpp_ (V) 
G.R. - VG2 
GATE 2 VOLTAGE Vg? (V) 
oo 0 2 4 6 8 10 
COMMON SOURCE 
Fa il i (Ge a (a Fe a Vpp =9.0V 
a a ae ee rf VG2=7.0V 
aD ee 10 Cy ee ee 7 Ta = 25°C 
2 ry 100MHz STEP 
es -20 2 
S - 30 haaal 7 NS 
~ ud 
wa YU 
ae ae es ee ee 8 
¢ [a > a fe ee (ae ee ee i 
Zz -50 ft COMMON SOURCE S 
5 Vpp =9.0V 
- 60 (sae aes f = 200MHz 
i lL Pc 
aT Fs a 





INPUT CONDUCTANCE gig (mS) 


Yis - f 
FORWARD TRANSFER CONDUCTANCE gf (mS) 
_4 0 4 8 12 16 20 24 


COMMON SOURCE 
Vpp = 9.0V 
VGg2=7.0V 

Ta =25°C 

100MHz STEP 


FORWARD TRANSFER SUSCEPTANCE 
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(dB) 


NOISE FIGURE NF 


(mS) 


Dos 


OUTPUT SUSCEPTANCE 





coe eit 











(acl 
ete 








Ta=25°C 
100MHz STEP 


COMMON SOURCE 
Vpp =9.0V 
iii VG2=7.0V 


0 0.4 0.8 1.2 1.6 2.0 


OUTPUT CONDUCTANCE gos _ (mS) 
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(mS) 


REVERSE TRANSFER SUSCEPTANCE 
brs 


REVERSE TRANSFER CONDUCTANCE rs (mS) 
-0.2 0. 


1.0 








COMMON SOURCE 
Vpp =9.0V 
VG2=7.0V 
Ta =25°C 
100MHz STEP 









TA4007F 


SILICON MONOLITHIC BIPOLAR 


TA41 OOF LINEAR INTEGRATED CIRCUIT 





UHF VHF RF, MIX APPLICATION 


FEATURES 
@ High fy. (ff =5GHz) 


@ Differential Circuit is Composed of 3 Transistors. 


PIN ASSIGNMENT (TOP VIEW) MARKING 





ane wee 
1 2 3 
C ... COLLECTOR 
B ... BASE 
E ... EMITTER 


MAXIMUM RATING (Ta = 25°C) 


CHARACTERISTIC SYMBOL RATING UNIT 


Collector-Base Voltage VCBO 












= 40~85 





(*1) Q1, Q2 (*2) Q3 





SSOP6-P (SM6) 
Weight : 0.013g (Typ.) 


Type Name 





(*3) When mounted on the glass epoxy board of 2.5cm? x 1.6t 
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ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


TEST 
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION 
CUIT 


eee Vee) | — [icr=10mA, (ga=tma) | | — | 
: Veeo@) | — icg=1.0mA,(igg=tma) | 5) — | — | V 













Voltage 












Vceo 3) — |Ip1 fies) = 1.0mA ae 
hee (1) Vc1 =6V, Icy =5mA, (Ip3 = 1MA) 100 


DC Current Gain 


Vc2 =6V, Ic, =5mA, (ig3 = 1MA) 100 


ew 

ieee 

i 

| hee (2) | = 

| hee (3) | — |VB1(Vc3) = 6V, IB 1 (Ic3) = 10mA 14 
ees 
feet 
es 





0 0 | 250 
ie Ve1=6V, ler =5mA, (Ig3 = tmA) 
Transition Frequency fF (2) Vc2 = 6V, Ic2 =5mA, (Ip3 = 1mA) GHz 
fr (3) V1 (Vc3) =4V, 181 (Ic3) = 10mA cs 





* (1) ... Characteristics of Q1 
(2) ... Characteristics of Q2 
(3) ... Characteristics of Q3 


EQUIVALENT CIRCUIT 


@ ® 
@ Qi Q2 @ 
© Q3 
© 
hre(1) — Ic ft (1) - Ic 


300 






100 all 
ne 





(GHz) 














50 











Sees meres 
eee 
[metas ell 
(eam 
1 3 


COLLECTOR CURRENT Ic (mA) 


30 


DC CURRENT GAIN hee (1) (-) 
TRANSITION FREQUENCY fr (1) 














1 3 se) 10 30 


COLLECTOR CURRENT Ic (mA) 
10 
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Kd 
E 
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U 
ig bt 
Zz 
I fr 
Fa 

— 
< s 
ia 7 
U 
ud 
4 
— 
oO 
rw) 





(ZHD) (z)4} ADNINOIYS NOILISNVYL 


hee (2) - Ic 


WT, 
Li WA EP 


° ° ° ° Fs) 
ro) ro) wn aa) = 
om = 


(-) (2)34y  NIvS LN3YYND Da 





(mA) 


Ic 


COLLECTOR CURRENT 





(ZH) (€)44 ADNANOZY4 NOILISNVYL 


Vp1 =6V 
Ta =25°C 


(-) (e)33y NIVD LN3YYND Da 


(mA) 


Ic 


COLLECTOR CURRENT 





COLLECTOR CURRENT 
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SILICON MONOLITHIC BIPOLAR 


sate ___TA4101F 


UHF VHF MIX APPLICATION 


FEATURES 


@ Double Balance circuit 


PIN ASSIGNMENT (TOP VIEW) MARKING 


8 7 6 5 





8 7 6 5 
natae TYPE NAME 


1 #2 3 4 23 4 SSOP8-P (SM8) 


_ IF OUT Weight : 0.02g (Typ.) 


Vcc 
. OSC IN 
. Base 


. Base 
Base 
GND 
. Collector 


PWN 


MAXIMUM RATING (Ta = 25°C) 


CHARACTERISTIC SYMBOL RATING UNIT 


Supply Votage | _vec__| 6 | v_ 


(*) When mounted the glass epoxy board of 2.5cm?2 x 1.6t 









ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION UNIT 
CUIT 


[circuit Curent ———id— ee 
MIXER Gain | Gm] 7 Wee=sv, (=i 60 C68 
NFwix_[ 1 [Vec=5v.) —*+| — | 90] 120 | a8 
Maximum Output Level] “Py 1 Yves 50) p= -3 — |aomv 


(*) : fpf =800MHz, fL9 = 860MHz (OdBm), Ip = 6(0MHz 
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MEASUREMENT CIRCUIT 1. 





EQUIVALENT CIRCUIT 





848 





TA4101F 


GmMix - VCC 


GmMIix - PLO 





800MHz 


fRe 
flo 
IF 


860MHz (OdBmW) 


60MHz 
Ta=25°C 





(8P) 

















XIWD NIV YSXIW 











= 800MHz 

860MHz 
60MHz 
=5V 


RE 








fLo= 
fip= 
Vcc 
Ta=25°C 


(@P) 























XIN NIVS YSXIW 





(V) 


Vcc 


SUPPLY VOLTAGE 


(dBmW) 


LOCAL LEVEL PLo 


NFuix - Vcc 


NFuix - PLO 











800MHz 


fRF 


800MHz 
860MHz 


tt 


fRF 








€ 
oo 
xe) 
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N 
x 
= 
So 
oS 
ce) 


(gp) 





fLo 
Vcc 

















XIN =3YNOIs 3SION Y3XIIN 


























(aP) 


oO 
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eS 
Raed eae Rese 
Peeler 


w 
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oO 
= 





XIN =3YNDOId 3SION Y3XIW 





(V) 


SUPPLY VOLTAGE Vcc 


(dBmW) 


LOCAL LEVEL Pio 


Po — PIN 


OdBmW 


P= 





800.4MHz 
599.8MHz 


fre, = 800.2MHz 


fRF2 
firey 


(A\WEP) 


59.6MHz 
860MHz 





fiF2 
fLo 














(41994 YyaMOd LNdLNO 























(yw) 22) 

















LIN3YYdND LINDYID 





(dBmW) 


INPUT POWER Pin (RF) 


(V) 


SUPPLY VOLTAGE Vcc 


849 


GaAs MONOLITHIC MES TYPE 


TG ? 0 0 0 F LINEAR INTEGRATED CIRCUIT 


TV TUNER, UHF RF AMPLIFIER APPLICATIONS. 





FEATURES 


@ On account of this Device build in Bias Circuit, Cut down 
number of articles. 


@ Low Noise Figure. : NF=1.5dB (Typ.) 
@ Operating Voltage. : Vpp =4~5V 
PIN ASSIGNMENT (TOP VIEW) MARKING 


GATE 2. GATE 1 
TYPE NAME 





ee 





SSOP5-P (SMV) 
DRAIN GND SOURCE Weight : 0.014g (Typ.) 





MAXIMUM RATING (Ta = 25°C) 


CHARACTERISTIC SYMBOL RATING UNIT 


Supply Voltage | Vpp | 6 | 
IG2 






[Gate 2-Drain Voltage _—_+(| _Vg2p0 | -6 
[Gate 2-Source Voltage (| _Vqzs | -4 
[Gate 2 Current ———S~s~Ciig) PT 
[Drain Power Dissipation | Pp | 150 
°C 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


TEST 
CHARACTERISTIC SYMBOL | ciR- TEST CONDITION MIN. | TYP. | MAX. | UNIT 
CUIT 





of 3/3 















Gate 2 Leakage Current IG2SS | — | Vps =9, VGis =9, VGg25= -3V 
[Drain Current | __Iss Vps =2V, Vg1s=0, Vg2s =0 


Gate 2-Source Cut-off Vps =2V, VGgis =0 
Forward Transfer IY el Vps =2V, VG@25 =0.5V 
Admittance . 


Ip =2mA, f= 1kHz 


1 Vpp =4.5V, Vq@2 =2.5V 11 
R = 3902) 
| — |Vpp =4.5V, | 15 | ee 





Vpp = 4.5V, Vg? = 2.5V 15 
f = 800MHz, R = 3900 
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TG2000F 


CAUTION 


GaAs (Gallium Arsenide) is used in this product. The dust or vapor cam be dangerous to humans. 


Do not break, cut, crush or dissolve chemically. Dispose of this product properly according to law. 
Do not intermingle with normal industrial or domestic waste. 


This device is electrostatic sensitivity. Please handle with caution. 


EQUIVALENT CIRCUIT TEST CIRCUIT 1 





IDD 
G20 
61 33kQ 
VDD VG2 
5 
3 4 
TEST CIRCUIT 2 
800MHz Gps, NF INPUT OUTPUT 
ce SHIELD Ry = 502. 





1~20pF 


CASE 


33kQ 


C1 : 100pF C3 
C2 : 1000pF 
Cz : 10000pF 


C3 


VG2 VDD 


Li~Lq : ¢0.8mm SILVER PLATED COPPER WIRE 
C : AIR TRIMMER TTA25A200A (MURATA MFG. Co., LTD.) 
RFC : £60.35mm COPPER WIRE 3mm ID, 10T 
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ps, NF - Vpp 





(yw) GQ) IN3yuYyNDd NIvYUG 


(ap) 4N 3YNOI 3SION 


Z.5¥ 
Pg @ 


OPEN, 390Q 


800MHz 


VG2 


f 
R 
Ta 


CHEE. 
SSS" 
“EECRRREE, 





(ap) “45 Nivd YaMOd 





DRAIN VOLTAGE Vpp_ (V) 
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Vpp = 4.5V 
20]f = 800MHz 
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INPUT POWER Pi 


GATE2 VOLTAGE Vg (V) 
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